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COMI UTER "7 Those enchanted 
by the promise of 
\. creating animated 

videos on the 
desktop would do 

well to first 

separate myth 

from reality, p. 50. 
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INTRODUCING VISUAL PROTOTYPING. 
A SYSTEM THAT SPEEDS TURNAROUND. 


Physical modeling’s 
man-hour and material 


costs are cut dramatically 


by the Tek/Wavefront 
photorealistic 
prototyping solution. 


These unretouched screen 
images were produced 

on a high performance Tek 
graphics workstation run- 
ning advanced rendering 
software from Wavefront 
Technologies® 


Optimized for the Tektronix 
graphics architecture, the 
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Wavefront family of inte- 
grated tools speeds your 
design. Go from 2D to 3D to 
shaded surface objects with 
a common interface. Right 
on to realistic final styles 
with accurate lighting, 
shadow, transparency, sur- 
face and reflection effects. 


R & D, Design and Test 
are all tremendously 
accelerated. 


You beat time-to-market 
goals. Engineering creativity 
is enhanced. Competitive 
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designs are tested on 
screen in hours instead of 
months. 


Documentation and 
Presentation tools are 
integrated too. 


send your best designs to 
managers, marketing staff, 
and technical writers for 
concurrent evaluation. 


So don't wait to cut the high 
cost of modeling. Call Tek 

now for a demonstration of 
the visual prototyping sys- 
tem: 1-800-225-5434. 


Tektronix. 


COMMITTED TO EXCELLENCE 
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ileyou 
were reading this line, 


we redrew the screen. 


Five, ten, twenty sec- 
onds. As a design profes- 
sional, you can't afford to 
wait that long for a simple 
redraw. The creative process 
suffers and productive time 
is lost. Cobra;" new from 
Vermont Microsystems, gets 
you up to speed. Fast. 

The image above was 


Twice. 


drawn instantly on a PC like 
yours at 80,000 clipped 
vectors per second. Cobra 
offers 1024 x 800 resolution, 
16 to 256 simultaneous 
colors from a palette of up 
to 16.7 million, single screen 


Cobra 


Graphics at the speed of sight 


A Vermont 


Microsystems 


operation, and includes 
drivers for every major 
graphics application. 

More design engineers 
choose a Vermont Micro- 
systems graphics processor 
than any other. If you're not 
already drawing on our 
experience, Cobra is the fast- 
est place to start. 


Corporate Offices: 11 Tigan Street, Winooski, VT 05404: (802) 655-2860 


Field Offices: 


Atlanta: (404) 980-6646 Boston: (617) 239-8222 Chicago: (312) 751-3497 Dallas: (214) 991-5594 


Santa Ana: (714) 241-9228 Santa Clara: (408) 748-9888 London, England: (44) 488-84771 
Reseller inquiries welcome. Cobra is a trademark of Vermont Microsystems Inc. AutoCAD is a trademark of Autodesk Inc. 
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With the Panasonic’ DataMaster’ 


No matter what you're presenting, or 
whom you're presenting to, it's easy to 
see why the Panasonic DataMaster 
(PT-105) is the automatic choice for big 
screen (up to 120”) computer generated 
graphics and data. 

Take its totally automatic scanning 
capability. Regardless of the PC you're 
using, the DataMaster provides 
complete, automatic adjustment. In 
fact, the DataMaster interfaces with 
virtually any computer with a scanning 
frequency of 15kKHz-37kHz horizontally* 
and 50Hz to 100Hz vertically. That 
makes it ideal when you want to make a 
graphic impression on your audience. 

The DataMaster continues to shine 
when it comes to picture quality. Three 
high power liquid cooled CRT's, a 
silicone gel optical coupling system, 


and a dual focus 5 element hybrid lens 
configuration team-up to produce eye 
pleasing specs. A bright 550 lumens, 
horizontal resolution of 1,100 lines 
(RGB) and 650 lines for video. 

When it comes to international video 
formats, the DataMaster is right at 
home. It automatically compensates for 


PAL, SECAM, NTSC and M/NTSC 
formats. The DataMaster also features 
a wide selection of input facilities 
including S-VHS, line-in, RGB 1, RGB 2 
and audio. 

The Panasonic DataMaster PT-105. 
The picture is big. The performance is 
even bigger. 

For more information on the 
Panasonic DataMaster, call Panasonic 
Industrial Company at 1-800-553-7222. 
Or contact your local Panasonic 
Professional/Industrial Video Dealer. 


Panasonic 


Professional/Industrial Video 


“Special interfaces may be required. 


Simulated picture. 
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COVER: This winter-time 
scene of Queen St., West 
Toronto was created by Gary 
Mundell of Alias Research 
using Alias/2 software and a 
Silicon Graphics 4D/70G 
workstation and a Dicomed 
film recorder for output. For 
more, see p. 8. 
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FOCUS: Landscape & Site Design 
[32 Landscape Architects 


FRONT END Tap CAD & GIS 
Desperately Seeking Support Of all the tools available to 

landscape architects, CAD 
INPUT and GIS products are per- 
Getting Started haps the most useful. Here’s 

a close look some of the 
NEWS software that landscape ar- 
News in Brief chitects seem to be using. 

By Don Harbison 
INDUSTRY 
peuiene 6 GAD 42 The Art of Improvisation 
PRODUCTS An informal survey of landscape architects reveals many 
ChapIP Maximizes have succeeded in using computer graphics software produc- 

tively for design, engineering, and presentation purposes. 
Pixar Image Processing Dy Basbard Roberton 
PORTFOLIO 
A Flair 
for Fine Arts 50 Desktop Video: 
Myth or Mistake 
A/E/C Desktop video is here. But don’t 
When Worlds Collide be beguiled by fantasies of creat- 
ing Disney-like productions at 
CIM home. This nascent technology 
Factory Floor still has some problems. 
Viewstations By Gregory MacNicol 
MICRO TEST 
Scanning by Hand 56 GIS Technology Matures 
GIS users now can choose 

PRODUCTS between a new, feature-orient- 

ed approach to mapping and 
RESOURCES the traditional, sheet-oriented 

approach. Here’s a look at both 
OUTPUT alternatives. 
GIS Hardware Trends By Eric Teicholz 


63 Applications 


One organization is merg- 
ing CAD technology with site- 
surveying, video-imaging, and 
rendering techniques that en- 
able it to provide clients with a 
photorealistic image of a pro- 
posed building site. 

By Audrey Vasilopoulos 
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FRONT END 


Desperately 
seeking Support 


D uring a CAD conference at the MacWorld Expo recently, the 
moderator, Joel Orr, president of NCGA, asked an audience comprised 
predominantly of users who they thought should provide customer 
support for low-cost CAD packages. By an almost unanimous show of 
hands, they voted that the responsibility was the vendor’s, not the 
dealer’s, and certainly not their own. But is it reasonable to expect software 
vendors to foot the bill for support as well as hold prices at the software-to- 
hardware cost ratio that we have come to expect over the years? 


Since the conference, I’ve been tabulating an informal survey during 
conversations with vendors offering inexpensive, yet sophisticated PC or 
Mac-based programs. And while they share a common struggle, their 
plans for dealing with this dilemma and their levels of success are 
surprisingly diverse. 


Some are scouring the country to find a few good technical dealers but 
are finding them in desperately short supply. Others are selling through 
computer-dealer storefronts, but many are discovering first-hand that 
their reputation for user-hostile support is well deserved. Still others are 
going the mail-order route and are relying almost totally on upgraded 
user manuals, enhanced graphical interfaces, and techniques, such as on- 
screen animated help, to reduce the need for support to a minimum. 


As for direct support, a few place it low on their list of priorities. One, in 
fact, provides only two people for an installed base of nearly 70,000 users. 
The company believes that difficulties with their software are merely 
“problems with I/O, idiot operators.” 


At the other extreme are those who go all out to help their customers. 
Some maintain a staff of more than 50 for a comparably smaller user base, 
and train them not only in the use of their own software but in the use of 
complimentary software and hardware. Such support is essential, 
particularly when the user is trying to make full use of advanced features 
or make connections to other programs and data. 


When buying software, be aware that customer support varies widely. 
But be aware, also, that pricing trends are reversing. Software vendors who 
port high-end packages to low-cost platforms can no longer keep pace with 
the price-slashing hardware vendors. In fact, some believe that such 
software is already priced too low. We can’t have our cake and expect the 
vendor to feed us, too, unless we’re willing to pay the price. 


AE SA J Hh 


Phil LoPiccolo 
Editor 
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SES PAULTISYNG XL 


ultiSync 
monitor for CAD/CAM 2 


Whether your big ideas take the shape of skyscrapers or screw 
threads, you’ll find the new MultiSync” XL the perfect monitor to 
display them. Especially when it’s used with the graphics board 
that was designed to make the most of it: the MVA 1024 from 
NEC. Together, they give you the brilliant resolution and CAD 
capabilities your ideas deserve. 

The XL gives you a reduced-glare 20” diagonal CRT ona 
tilt-swivel base, for a larger viewing area and greater comfort. 
And it works with a wide variety of systems from PC/XT/AT/386 
to PS/2 to Mac II. The MultiSyne XL automatically adjusts its 
scanning frequency from EGA to VGA, and on up to even higher 
standards with our MVA 1024 in AT/386 based machines. 

So, to create brilliant CAD ideas, get the MultiSync XL and the 


MVA 1024. Iwo big ideas in themselves. For literature or a dealer 


IBM, PC. XT. AT and PS/2 are registered trademarks of the International Business Machines Corporation 
Apple and Mac Il are registered trademarks of Apple Computer. Inc 


NEC ts a registered trademark of NEC Corporation 
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Getting Started 


you in hopes of receiving some 
sound advice. How does a 
spring chicken, like me, get her 
foot in the door of computer anima- 
tion? I have completed my bache- 
lor’s degree in media communica- 
tions. I produced a music video on 
an archaic computer that used cas- 
sette tapes and took fifth place ina 
video-art competition. It aired 
three times on a local PBS station 
in Sacramento. I have also done 
computer animation on an Apple 
IIe through college. I dream of hav- 
ing a career in computer anima- 
tion. I want to make this dream a 
reality. What do I do to get start- 
ed? Do I go back to school? Where? 
Where do I look for jobs? What oth- 
er experience can help me? 
Michelle Herring 
Fairfield, CA 


f am at a loss. So, I am writing to 


We asked Rodney Stock, contribut- 
ing editor of CGW and president of 
the Computer Arts Institute, to field 
your questions. Here is his re- 
sponse: 

The road to a career in computer 
animation isn’t as well charted as, 
say, becoming a doctor. Nonethe- 
less, in computer animation, like 
many other fields, “good people are 
hard to find,” and you will find 
your effort worth the trouble. Get- 
ting started means finding out 
about the field: read the magazines, 
join CG organizations, such as 
SIGGRAPH and NCGA, speak 
with members of the local CG com- 
munity and schools, and ask man- 
ufacturers for pointers. 

While the majority of present 
computer animators got their train- 
ing in the field, going to school is 
becoming more of an option. Some 
of the full-time schools, which im- 
mediately come to mind are Sheri- 
dan College in Ontario, Pratt Insti- 


tute and School of Visual Arts in 
New York, and UCLA and Cal 
Arts in southern California. A 
newer evening intensive-format vo- 
cational school with a job referral 
service is Computer Arts Institute 
(CAD in San Francisco. 

Tracking down jobs in the field 
can be done at the national confer- 


ences, through word of mouth, and 
job-referral services, such as 
NCGA’s and CAPs. Be prepared to 
travel though—your career pros- 
pects will be greatly enhanced by a 
willingness to go where the jobs 
are. Computer animation is still a 
rare occupation, albeit growing. 

As for other skills, your media- 


More About The Cover: 


he cover image, “Queen West 

Village,” shows how comput- 
er graphics can be used to repre- 
sent exterior scenes with a high 
degree of realism. Created by 
designers at Alias Research the 
scene is based on a section of 
Queen St. West, one of the 
main east-west thoroughfares 
in Toronto. 

The existing buildings and 
lamp posts were modeled in 3D 
using the Alias system. The ele- 
vation information was taken 
from a visual inspection and pen- 
cil sketch. To add more depth and 
realism to the scene, a street car, 
tree, and park bench were added 
to the foreground. All are replicas 
of existing Toronto street objects. 

The next major step involved 
creating a realistic rendering of 
the scene. Alias wanted a winter 
scene set about dusk. The Alias 
paint system was used to create 
brick and siding textures that 
were applied to the sides of the 
buildings. The lights in the up- 
stairs windows were “turned on” 
by giving them a gold, incandes- 
cent property. A bump map was 
used to create the rough effect of 
the concrete street lamps. The 
sign in the existing window was 
texture-mapped and interactively 
placed on the surface as was the 


poster in the lower- right corner. 
The poster graphic was scanned in 
using a Howtek scanner. 

Two spotlights were placed in 
the street lights. These cast shad- 
ows on the street car and the 
light poles, adding depth and re- 
alism to the scene. Multicolored 
lights were placed around the 
windows to indicate the festive 
season. A wood texture was add- 
ed to the park bench. Although 
there is no commercially avail- 
able products for modeling snow, 
Alias has pioneered the develop- 
ment of software to portray natu- 
rally occurring effects including 
clouds, mountains, sunsets, and 
wood. As a result of this project, 
Alias designers were able to cre- 
ate their own snow model that 
will be available in the next re- 
lease of the Alias system. 

Gary Mundell was art director 
of the project. He modeled the 
buildings and created the overall 
lighting and effects. Paul Roy 
modeled the street car. Patricia 
Anderson modeled the park bench 
and Craig McLean modeled the 
tree. Extensive software support 
was supplied by Andrew Pearce 
and Gavin Miller. The entire pro- 
ject was modeled and rendered en- 
tirely with Alias/2 software and 
Silicon Graphics hardware. CGW 
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©1988 NEC Home Electronics (USA) Inc. 


Construct a stadium. 


Or just come up with a 


ballpark estimate. 


The MultiSync 
Video Adapter 
displays even the 
most complex 
CAD/CAE images. 


CsC 


Computers and Communications Image by AutoShade, a registered trademark of AutoDesk Inc. 


Whichever suits your fancy. 
Say you want to design a 
72,000-seat dome, complete 


with instant 


Well, the 
MultiSyne® 
Video Adapter from NEC is 
more than qualified. Offering 
either 16 or 256 colors and a 
maximum resolution of 1024 
x 768 to take care of all your 
high resolution CAD work. No 
matter which leading design 
or graphics-based software 
package you’re using. 

Or if you want nothing more 
than to figure out how much 
it’s all going to cost, it can do 


that too. The MultiSyne Video 


replay screen. 


Adapter is EGA compatible, 


and it can display the leading 


word processing and spread- 


sheet software. 

It’s also compatible with the 
industry’s leading graphics 
standards and PC systems in- 
cluding the latest PC/AT/ 


286 and 386 based machines. 


The MultiSync 
Only NEC could create a — Video Adapter. 
Versatile enough 
graphics board that covers the to handle 
general business 
field like this. For product applications. 
literature ‘S, Jan »- 
’ tr a iy 
we 
ecall1-800- 2 7 one Se 
Pe g Zi, as 
826-2255. ow OF — Ee 
> 7 uf Pepe aig 
For techni- o— / 


cal details 

and are De NEC 
Home Electronics (USA) Ine. 
at 1-800-FONE-NEC. 
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communications training and your 
efforts so far sound great. Story- 
boarding, and traditional anima- 
tion skills will always prove useful. 
Graphic design skills are not al- 
ways required (animation is usual- 
ly done in teams), but they definite- 
ly won't hurt. 

As for CG skills: a blend of in- 
depth knowledge of at least one sys- 
tem (employers need results), 
knowledge of multiple systems 
(flexibility is survival in an indus- 
try with our rate of change), and a 
knowledge of the industry create a 
skill base in demand in the comput- 
er animation industry.—Ed. 


Hypermedia 

With the highest respect for CGW, 
you should avoid disseminating 
misnomers to your professional 
readership. I agree with the catchy 
headline on page 54 of your Sep- 
tember issue, “Hypermedia: To- 
morrow’s Electronic Publishing” 
.. however, hypermedia usually re- 
fers to integrated applications us- 
ing interactive video, audio, graph- 
ics, and data. Hypermedia is an 


important new (and misunder- 
stood) type of application that has 
strong graphic aspects of interest 
to CGW. The article in question 
(on color matching for printers) 
had as much to do with hyperme- 
dia as it did 3D imaging. 

Rand Wrobel 

San Francisco 


Due to a typesetting error that 


For A Full-Featured 


Tektronix Graphics Terminal, 
Just Add Your PC, 


Mac I ot Workstations 


Rapa 
4105 


4107 
4115 


4125 
Emulation 


i 
‘4 


Grafpoint, the technology pacesetter in terminal 
Ae range of powerful 
terminal emulation packages for PCs, PS/2s, 
Macintosh IIs, and workstations. Grafpoint’ S 
emulation products are available for both asyn- 
chronous or networking environments. 


emulation, offers the broa 


Grafpoint’s devotion to product innovation, 
compatibility, and customer support makes us the 
leader in Tektronix emulation. Grafpoint products 
have a 30-day no-risk guarantee, free updates, and 
technical support for | year. Find out why Grafpoint 

Be leader in Tektronix emulation. 
Call today ro the Grafpoint distributor nearest 
you: (800) 426-2230, in CA call (408) 446-1919, 
Grafpoint, 1485 Saratoga Avenue, San Jose, CA 95129, 


G GRAFPOINT 
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i ; 
~ We Image: 


@ Zenographics™ 
Mirage & Pixie 


@ imapro™ 
@ Lotus™ 


@ Harvard™ 
@ AutoCad™ 
@ Any .scd File 


@ Freelance Plus™ 


@ Most .cgm Files 


wasn’t caught at the proofreading 
stage, we printed an old headline 
that referred to an article on hyper- 
media that ran on page 54 in the 
June issue. The correct headline for 
the September article was “Match- 
ing Colors: From Screen to 
Print.” —Ed. 


Photo Copyright 

We were delighted that you pub- 
lished one of our images in your 
October issue. We understand that 
it was probably a pre-press mixup 
that caused our copyright to be 
omitted. Also if your readers would 
be interested, the image is a 3D 
representation of wireframe, flat- 
polygon, lighted-polygon, and 
Gouraud-shading techniques. The 
image is a digital file of 3000-by- 
5000 pixels (60M) created on a Sili- 
con Graphics workstation and a 
CGL Images II+ paint system by 
John A. Adams. The data was de- 
livered to a Scitex system to output 

the separations for printing. 
Wyndham Hannaway 
GW Hannaway & Associates 
Boulder, CO 


LOW COST ee 


“WARP DRIVE” 
FILE TRANSFER 
SYSTEM 
VIA MODEM 


INSTALLED FREE 


Complete Production 
Services Available 
Around the Clock 


Zeno Production & Imapro 
Prepress a Specialty 


CALL FOR DETAILS: 

Presentation GRAPHICS Office 212-260-7190 
67 Irving Place, Suite 501 Beeper 212-905-8558 
New York, NY 10003 Fax 212-260-1304 


Zenographics is a trademark of Zenographics Incorporated. Imapro is a trademark of 
Imapro Incorporated. Lotus and Freelance Plus are trademarks of Lotus Development 
Corporation. Harvard is a trademark of Software Publishing Corporation. 
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These are just a few of the 
16,/77216 colors 
your PC AT can process 


using our (HSI) Color 
Frame Grabber. 


Some color combinations may not grab you. But for the 
first time ever, our DT2871 (HSI) Color™ Frame Grabber and 
Aurora software let you grab, process, analyze, and display 
color images in real time on the PC AT. You can even import 
color images using the Tag Image File Format (TIFF). 

As if that’s not enough of a breakthrough, the DT 2871 
offers 512 x 512 x 32-bit pixel resolution, text and graphics over- 
lays, and—grab this! — hardware hue, saturation, and intensity 
(gray level) processing. 

Even if we don’t have the greatest taste for colors, you 
have to admit our taste for technology 
is excellent. Give us a call today. 

Call (508) 481-3700 

In Canada, call (800) 268-0427 
< DT-Connect™ is an open interface specification 
which permits the direct connection of stand-alone 
data acquisition and frame grabber boards to pro- 


cessor boards for greatly accelerated signal (DSP) 
and image processing. 


APPLICATIONS 


Business, Graphic Arts, er 
y 


Animation Astronom Machine guidance 


Electronic prepress Medical diagnostic imaging | Machine vision inspection 
ms, Electronic publishing, either | Microscopy —Agriculture (fruits & vegetables) 
true color or gray scale} Modeling —Cosmetics 
Film colorization Motion analysis —Electronic components 
Picture databases Remote sensing —Food 
Slidemaking Surveillance —Textiles 


ie Training Robot guidance 


Fred Molinari, President. “ 


DATA TRANSLATION 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700 Tlx 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tlx 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 07142-54025 
International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (800) 268-0427; Chile (2) 25-3689: China (408) 727-8222, (1) 868-721; Denmark (2) 274511; Finland (90) 372-144; France (1) 
69077802; Greece (1) 951-4944, (31) 527.039, (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel (3) 32-4298: Italy (2) 82470.1; Japan (3) 348-8301, (3) 502-5550, (3) 355-1111; Korea (82) 756-9954; 
Morocco (9) 30-4181; Netherlands (70) 99-6360; New Zealand (9) 504759; Norway (2) 53 12 50: Peru (14) 31-8060; Philippines 818-0103; Portugal 545313: Singapore 7797621; South Africa (12) 8037680/93; Spain (1) 
455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 918-4740; United Kingdom (0734) 793838; West Germany 07142-54025. 

Data Translation is a registered trademark of Data Translation, Inc. Other brands and products are trademarks of their respective holders 
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: If you’ve ever used a digitizer, you 
Ma ke your probably were surprised that it didn’t 
poi nt without do what you thought it would. You 
assumed that whatever you picked or 
a trace of moved or drew on the tablet would 
be accurately displayed on the screen 
doubt. SP ih 


and precisely reflected on output. In 
spite of its straight-forward appear- 
ance, it didn’t take you long to learn 
that all digitizers were not created 
equal, or accurate, or even easy to use. 
Today there’s a new line of digitizers 
that can meet your expectations. It’s 
the new HIPAD Plus™ series. With 
sizes ranging from a compact 12” x12" 
to a drafting-size 44” x60;’ each model 
reflects HI’s tradition of price/perform- 


« ance excellence. 
With the new Compare, for example, the sleek 9012 


HIPAD PLUS 2249018 models (shown below) which 


; contain HI’s exclusive tilt-correction 
series. feature. This unique feature lets you 
use the stylus like a pencil—no need 
to hold it in an awkward perpendicular 
position. HI’s tablet captures only 
the points touched by the tip of the 
stylus, so you can make menu selec- 
tions, create freehand drawings, move 
the screen cursor, or edit pixel-by- 
pixel—without a trace of doubt. 

If you prefer a handheld cursor, you'll 
find HI’s new four-button cursor has 
the same pin-point precision. (You'll 
also like the way it feels in your hand.) 

The HIPAD Plus digitizers are 
compatible with both your CAD and 
graphics systems. Each model proc- 
esses coordinates rapidly (up to 200 
pairs per second) and has a resolution 
of up to 2,540 lines per inch. This all 
adds up to high performance and 
accuracy—and it means you won't be 
replacing your tablet to meet the 
high-resolution demands of the future. 

And, with prices like $495* for the 
12' x12 tablet and $795* for the 12” 
x18” tablet, HIPAD Plus is affordable. 
Make your point without a trace of 
doubt. For details, call 1-800-444-3425 
or 512-835-0900. 


HOUSTON 
INSTRUMENT 


A DIVISION OF AMETEK 


8500 Cameron Road, Austin, TX 78753 


*U_S. suggested retail prices. HIPAD Plus and CIRCLE 44 ON INFORMATION CARD 
Houston Instrument are trademarks of AMETEK, Inc. 


News in Brief 


Intel Acquires 
DVI Technology 


Prime Acquires 
GE Calma 


AT&T Supporters 
Respond to OSF 
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The sophisticated digital video compression and decompression 
technology developed by General Electrics’s DVI Technology Venture 
(Princeton, NJ) has become the property of Intel Corporation (Santa 
Clara, CA). The technology is designed to enable PC users to access full- 
motion, interactive video from CD-ROM disks. (See “DVI 
Video/Graphics”, July 1987.) 

According to Dr. Lawrence Ryan, one of the 35 members of the DVI 
development team, GE knew early on that it was not well-suited to 
bringing the technology to market and has been looking for an 
appropriate partner for the DVI Technology Venture for some time. The 
staff at DVI, said Ryan, feels the Intel acquisition is a positive step for 
DVI as both entities share the same vision for the technology. The 
immediate effect of the acquisition, he said, will be an infusion of much 
needed capital that will help move the three-board set product out of the 
beta site phase and into the marketplace by March or April. In the 
longer term, Intel’s expertise in VLSI design will be instrumental in 
moving much of the technology onto microchips. 

According to reports, a number of third-party developers are 
clamoring for the technology, and IBM has already written out a multi- 
million dollar check to Intel to reserve its place in line ahead of the 
others. It’s a move that would appear consistent with IBM’s other recent 
purchases of leading-edge graphics technology—namely, its purchase of 
Silicon Graphics’ graphics boards and graphics library and Next Inc.’s 
user interface. 


Prime Computer (Natick, MA) has complemented its $435 million 
takeover of Computervision earlier this year with the acquisition of 
General Electric’s Calma division, a vendor of mechanical and AEC 
CAD tools. Although the division has not proved to be a money-making 
proposition for GE, its acquisition will help solidify Prime’s position as 
the second largest CAD/CAM vendor behind IBM. In addition, Robert 
Fischer, president of the Computervision division of Prime, said the 
acquisition made sense to Prime because, as part of the deal, Prime will 
become a preferred provider of CAD/CAM systems to GE itself. Also, he 
said, the large Calma customers have a loyalty to Calma that Prime has 
been unable to penetrate any other way. 


In an apparent response to the formation of the Open Systems 
Foundation (OSF), supporters of AT&T’s Unix System V, Rel. 4.0 have 
created their own Unix association, the Archer Group. Members of the 
group include Sun Microsystems, Amdahl, Control Data Corp., Fujitsu, 
Gould, Intel, Motorola, NCR Corp., Prime, Toshiba, and Unisys. 
According to Sri Rajeev of Sun, the group is not intended to compete with 
OSF. However, he said, OSF’s formation did raise questions about early 
and equal access to Unix code and that the Archer Group was formed to 
address that and other issues. OSF, he said, is welcome to join the 


group. 
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Sun Hires 
Imaging Expert 


CAD/CAM Market 
Does Surprisingly Well 


Cadnetix Rejects 
Daisy’s Offer 


New Report Predicts 
Healthy Growth 


Tektronix Accesses 
Sun Software 
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Dr. William K. Pratt has joined Sun Microsystems as director of 
imaging technology. A leader in the imaging field, Dr. Pratt most 
recently was chairman of the board of Vicom Systems, which was spun 
off from Compression Labs in 1981 as a supplier of digital image 
processing equipment. The new hire indicates a heightened interest in 
the image processing, photorealistic rendering, and visualization 
markets on the part of the workstation vendor. 


A new study indicates the CAD/CAM/CAE market has done much 
better than most were predicting it would just one year ago. In fact, says 
the new report from Daratech (Cambridge, MA), 1988 has been a 
banner year for the industry, as it enjoyed an 18 percent growth in sales 
and racked up record revenues of $5.3 billion, making it the best year 
since 1985. According to the report, investment in equipment is up 
sharply. Contrary to predictions, neither plunging hardware and 
software prices nor the growing tendency among non-IBM customers to 
shun mini- and mainframe-based systems in favor of lower cost 
workstations and PC products has markedly slowed revenue growth. 

According to Daratech’s Bruce Jenkins, one reason for the growth 
might be that users are less concerned about standards given the strong 
acceptance of Unix and Ethernet and, thus, are more confident they can 
make hardware purchases without buying their way into a proprietary 
dead end. Also, he says, companies who had put off purchasing 
decisions while they set up CIM committees to study the issues may be at 
a point where they are ready to move ahead. CGW’s own discussions 
with CAD/CAM vendors indicates that a third reason for the strong 
market growth may be the skyrocketing CAD/CAM sales in the 
European and Far East markets. 


So far Daisy Systems (Mountain View, CA) has been unsuccessful in its 
attempt to purchase Cadnetix (Boulder, CO), a vendor of workstations and 
application-specific engines for IC design. As of press time, Daisy had 

made two tender offers in an effort to buy 51 percent of Cadnetix’s stock, 
but both offers have been rejected by the board of directors of Cadnetix. 


The Unix-based supermicrocomputer market will grow from $1.8 


billion in 1987 to $4.7 billion in 1992, according to a new 282-page 


market report from Frost & Sullivan (New York). The report includes 
the Macintosh II, the Compaq 386, and low-end Sun workstations in its 
definition of supermicrocomputers. Despite the explosive growth, the 
report says Unix is not expected to overcome the OS/2 operating system. 
Rather, says Frost & Sullivan, “The likely outcome is a dual standard 
under which systems based on Intel’s 80386 chip will be able to 
transparently run Unix, OS/2, and perhaps other operating systems 
through seamless graphics interfaces. But Unix will retain and expand 
its position as the dominant operating system for Motorola 68000-based 
systems.” The report says the rise of supermicrocomputers will come at 
the expense of minicomputers running proprietary operating systems. 


In its latest release of UTek, its Unix-based operating system, 
Tektronix (Wilsonville, OR) has included a Sun 3 system call 
compatibility feature that allows users access to Sun 3 binary series 
public domain programs. This makes it possible for third-party software 
vendors already running on Sun 3 workstations to move to Tek’s 4300 
Series workstations without porting. It’s a feature that could be vital to 
Tektronix’s effort to be competitive in the workstation market. 


COMPUTER GRAPHICS WORLD DECEMBER 1988 


TrueVista™ Videographics Adapters 


We Just Made Choosing Your 
Graphics Card . 


a a 
NU = 


AsEasyAs1,24.  @) 


You’ve probably seen our TrueVista products, applicationstrom video to digital pre-press to 


1M 


2M 


or you've heard about their powerful features image processing. So now, whether your choice 
like the real-time frame capture, on-board is an AT;€lass platform or the Macintosh® Il, 


eed one source for your graphics 
he TrueVista series. The chart below 
es several key differences in the 

Sucts. 


T1 34010 coprocessor, large frame buffer, 
NTSC/PAL compatibility and more. Recently, 
we announced several new products in the 
series, each with unique potential for your 


TrueVista Series 


FEATURES AT Vista 1M ATVista 2M ATVista 4M 
CO 
MAXIMUM 32 bits/pixel 512x512 1024x512 1024 x 1024 
ADDRESSABLE 16bits/pixel | 1024x512 1024x1024 | 2048x1024 | 1024x1024 | 2048x1024 
RESOLUTIONS 8bits/pixel | 1024x1024 | 2048x1024 | 2048x2048 | 2048x1024 | 2048x2048 


VMX EXPANSION 2-10 Mbytes | 2-10Mbytes | 2-10 Mbytes 
PRICE $2995. $4250. $5995. $4250. $5995. 


Now There’s Software You Can Count On, Too. 


yOu OF 
at=t 
ge 


1024x512 


1024 x 1024 


To complete the equation, addin STAGE”, With the new members of the TrueVista family 
Our comprehensive graphics environment for and the release of STAGE, you now have 

the 34010. Since STAGE is host-independent, it everything you need to develop exciting new 
allows you to access the coprocessor directly, products for the next generation of computer 
regardless of the bus. So your program on the graphics. And many applications are already 
AT can be quickly ported to the Macintosh II. appearing to assist you in your immediate 
Customers will not be tied to one platform needs. Contact us to learn more about our 
either, as files and programs will be compatible products or our third-party developer program 
across both hosts. STAGE is currently available and the support available to you. You'll soon 
for the AT Vista series, and will be available see how you can count on Truevision to 

soon for the NuVista as well. provide all your graphics solutions. 


\ 
‘TRUEVISION:< 


7351 Shadeland Station, Suite 100, Indianapolis, IN46256 800/858-TRUE 


INTERNATIONAL: Canada 416/499-9400 France 33-13-952-6253 Italy 39-2-242-4551 Switzerland 41-1-825-0949 
U.K. 44-1-991-0121 West Germany 49-89-612-0010 Other 617/229-6900 


Prices quoted are US Domestic suggested retail prices. Macintosh is a registered trademark of Apple Computer, Inc. 
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Adobe Deals 


-Healthy Monochrome 
_ Monitor Market 


és Xerox Imaging 


Financial Report 


CompuServe Graphics 


NCGA Donates Money 
to Museum 


—416 


Adobe Systems continues to add to its client list, most recently by 
reaching licensing agreements with Hewlett-Packard and IBM. HP, the 
largest supplier of desktop laser printers, has licensed the PostScript 
language interpreter. IBM has full licensing rights to Display PostScript, 
which it will incorporate into its AIX operating system. In addition, the 
new NeXT Computer System includes Display PostScript in its 
operating system environment. 


Though it might surprise some, a new study by market research firm 
Venture Development Corp. (Natick, MA) concludes the monochrome 
monitor industry is doing just fine. Shipments for 1988 topped 4 million 
units, which represents a $1.5 billion industry. Further, the study says 
the market will reach $1.7 billion in shipments by 1993. The reason? 
The study says monochrome monitors are still a better bargain than 
color monitors and can produce sharper images. 


Xerox Corp. has used its recent acquisition of Datacopy Corp. 
(Mountain View, CA) and Kurzweil Computer Products (Cambridge, 
MA) as an opportunity to create a new susidiary— Xerox Imaging 
Systems. The new company will be based in Mountain View. 


The sales and revenue figures for the fiscal quarter ending on or about 
October 1, 1988 are in. Here’s how a some computer graphics vendors 
fared relative to the same quarter for last year: Apollo Computer 
reported sales of $157 million, up 16 percent over last year. The company 
still recorded a $3.58 million loss, but that’s an improvement over the 
$7.9 million loss suffered in the previous quarter of this year. Digital 
Equipment Corp. saw a 16 percent growth in revenues, which totaled 
out at $2.9 billion for the quarter, but suffered a 17 percent decline in 
earnings. Apple Computer enjoyed a 49 percent increase in sales and a 
56 percent increase in earnings over last year. Profit margins, however, 
were lower due to higher component costs. JBM saw gross revenues rise 
to $13.40 billion, up from $12.73 billion last year. 

Convex Computer enjoyed a record quarter, citing a revenue figure of 
$27.5 million, up 50 percent from last year, and a profit figure of $1.6 
million, an increase of 18 percent. SDRC reported a 66 percent increase 
in net earnings over last year, citing a figure of $1.5 million. Revenue 
rose 23 percent. Microsoft saw revenues reach $176.4 million, a 72 
percent increase. Summagraphics saw net income rise 117 percent to a 
total of $1.3 million. Valid Logic enjoyed a revenue increase of 55 
percent. 


CompuServe Data Technologies (Cambridge, MA) will be working with 
Computer Associates (Garden City, NY) to develop software that will 
enable System 1032 users to turn data into colorful presentation 
graphics via the CA-Tellagraf charting package. 


The National Computer Graphics Educational Foundation has donated 
$20,000 that will be used by The Computer Museum (Boston) to create 
“The Interactive Image,” a state-of-the-art exhibit that will present the 
principles, history, and applications of computer graphics. Expected to be 
completed by next spring, the exhibit will feature 20 interactive hands- 
on displays, four video programs, holograms, and an animation theater. 
More than 750,000 people are expected to see the exhibit during its 
five-year lifetime. 
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TEXAS INSTRUMENTS REPORTS ON 


GRAPHICS 


IN THE ERA OF 


MegaChip 


TECHNOLOGIES 


Graphics in the Era of MegaChip Technologies: 


Why do industry leaders 
phics processors from 


ssh seit 


5] site 
fer 


Imagraph Matrox National Design, Inc. NEC Home Blectionics 


pick industry-leading 
‘Texas Instruments’? 


tretching across the bottom of 

these pages is but a fraction of 
the hundreds of systems based on TT’s 
industry-standard TMS340 graphics 
family. At the left is a Sun-3 utilizing TT’s 
leadership ’74ACT8800 building-block 
processor family. Which only goes to 
prove designers choose TI graphics prod- 
ucts for everything from workstations to 
PCs, from laser printers to arcade games. 

They get design options that allow 
them to differentiate their products and 
to better tailor price and performance to 
their markets. 

They also move to market faster with 
less risk. TI graphics products are proven, 
available, fully supported—the standard 
by which others are measured. 

Let a few of the designers tell you about 
their choices: 


“The TMS34010 was the only 
graphics processor that could 
meet the performance 
requirements of our laser plotter 
controller.” 
—AI Sabel, Advanced Products Manager, 
Xerox Corporation 
The Xerox 8836 had to produce D- and 
E-sized drawings with a resolution of 400 
dots per inch atacon- 
stant speed of one Se 
inch per second. The 
34010 delivered: Six 
million instructions 
per second with a 
“draw” rate of up to 
50 million pixels per 
second. 


“The programmability and 
architecture of the TMS34010 
provide the performance and 
flexibility we need for color- and 
graphics-intensive printer 
products.” 

—Dr. Donald Parker, Exec. V.P. Products 
& Technology, QMS, Inc. 
Because the 34010 is programmable, 

OMS was able to build 
a printer that their cus- 

tomers could program 
to accept scanned 

color input and 
to provide 


color out- 
put as well as hard 
copy with multiple printer support. 


“TT’s ACT8800 technology 


allows our TAAC-1 application 

accelerator to significantly boost 

the computing power of a Sun 
workstation for imaging and 
graphics applications.” 

—Nick England, Director Application 
Accelerator Group, Sun Microsystems, 
Graphics Products Division 

“The 8800's power lets us combine the 

functionality of an image processor, an 

interactive graphics device, and an array 
processor in a single product and still offer 
user programmability.” 

There’s more in store from the 
ACT8800 family. The recently disclosed 
8847 floating-point processor combines 
two 64-bit functions on a single chip: A 
floating-point multiplier and a floating- 


high-speed 


Vermont Microsystems 


point arithmetic logic unit. Its number- 


crunching capability: 33 MFLOPS. 


“In designing graphics systems, 


you can’t forget about tomorrow. 


And TI hasn’t.” 
—Carl Calabria, Director of Engineering, 
Truevision® Inc. 
“The 34010 enables our True Vista® video 
graphics boards to bring workstation 
performance to IBM® compatibles and 
Mac Ils. It is the only graphics chip that 
will allow us to migrate our applications 
software to even higher-performance 
second-generation TMS340-based 
systems.” See road map on next page. 

The TMS340 second-generation 
processor is three to 20 times faster than 
the 34010. It is user configurable, 
software and plug-in compatible. 

Two other products designed in parallel 
with the new TMS340 processor are the 
One-Megabit Video RAM and the 
industry-first floating-point graphics 
processor, with on-board, high-level 
graphics instructions. 

The One-Megabit VRAM enhances 
the performance of the 34010. And 
when used in tandem with the second- 
generation processor, performance is 
improved up to 50 times over other 
processor/VRAM combinations. 

The floating-point graphics processor 
executes up to 40 MFLOPS and inter- 
faces directly with the address and data 
buses of the second-generation TMS340, 
allowing it to perform computation- 
intensive functions more than 10 times 
faster than current PCs. 


support, turn the page. 
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Here’s the road map to your graphics future ... 
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TI’s growing graphics family will generate opportunities for the design of an even greater spectrum of graphics systems, matched much more precisely to 


the aan and performance needs of the market. Selected TI graphics products are available processed to MIL-STD-883B. The 4161 64K VRAM is now 
available only in military versions, and a military-specified 34010 is on the way. 


...and Tl’s comprehensive support 
will get you there. 


Many designers find they complete their 
designs faster because of the extensive 
hardware and software supporting TT’s 
graphics products. That for the new 
TMS340 family includes assemblers, 
linkers, simulators, compilers, software- 
development boards, and in-circuit 
emulators. New additions make this 
support even more helpful: 

An 8514/A Emulation Library 
enables the TMS34010 processor to 
transparently emulate the 8514/A 


Texas Instruments Incorporated 


high-resolution color graphics add-in 
board developed by IBM for the Personal 
System/2™ line. 

A CCITT Function Library 
allows the 34010 to operate as a high- 
performance embedded controller for 
image compression and decompression 
in fax applications. 

A new paint program in the 34010 
math/graphics function library provides 
everything necessary for drawing images 
on-screen. 


Equally important, third-party 
support for the TMS340 family now 
tops 100 firms. Names and product 
descriptions are listed in TI’s TMS34010 
Third Party Guide. 

ACT8800 evaluation and verification 
tools include functional and behavioral 
models and microcode-development soft- 
ware. An 8800 Software-Development 
Board and supporting software permit 
users to evaluate performance and write 
microcode for most ACT8800-family 
building blocks. 

Join the many industry leaders 
who are using TT’s graphics products in 


PO. Box 809066 ceases ee | applications from plotters to games. An 
Dallas , Texas 75380-9066 easy way to get started is to complete 
| and return the coupon today. Or call 
Yes, please send me information on T1’s graphics products. | 1-800-232-3200, ext. 3513. 
™ MegaChip is a trademark of Texas Instruments 
| Incorporated. Personal System/2 is a trademark of 
International Business Machines Corporation. 
| ® Truevision and True Vista are registered trademarks 
of Truevision Inc. IBM is a registered trademark of 
International Business Machines Corporation. 
NAME | © 1988TI SPVRQ79 08-8184 
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COMPANY | 
@ 
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Sun Microsystems appears to have lost some of its shine in the eyes of 
Sun Stock Dips stock analysts as its stock price recently has taken a downward turn. At 
press time it was 28 ’%. A company spokesman dismissed the drop, 
saying many high-tech stocks are down now that component costs have 
cut into profit margins. But some analysts say it’s the anticipation of 
increased workstation competition from Digital that is to blame. — | 


@ Seiko Instruments (Tokyo) has signed a licensing agreement that will 
Also of Note allow it to implement Sun Microsystems’ SPARC architecture in future 
high-end graphics workstations and servers. The two companies have also 
signed a three-year, $50 million contract under which Seiko will market 
Sun-3, -4, and 386i workstations. 
@ The Computer Graphics Lab of NYIT (Roslyn, NY) will purchase 
multiple Titan Graphics Supercomputers from Ardent Computer 
(Sunnyvale, CA) to serve as the platform for CGL’s high-resolution 
animation-compositing and special-effects systems. 
@ The Electronic Imaging Div. of E.I. DuPont de Nemours & Co. has 
agreed to purchase Clipper 32-bit microprocessors from Intergraph, which 
it will incorporate in future products. 
@ Multiflow Computer Inc. (Branford, CT) and Tektronix (Beaverton, OR) 
will market Multiflow’s Trace series of computers as compute servers for 
the Tek family of high-resolution graphics netstations and workstations. 
@ Gould Inc. is relocating its worldwide corporate headquarters from 
Rolling Meadows, Illinois to Eastlake, Ohio. 
@ Silicon Graphics (Mountain View, CA) has reduced the prices on its mid- 
range workstations by as much as 25 percent. The Iris 4D/50, for example, 
now costs $34,900, the Iris 4D/70G costs $54,900, and the Iris 4D/80GT 
costs $79,000. 
@ Media Cybernetics (Silver Spring, MD) is porting its previously PC- 
based Image-Pro image-processing package to Apollo workstations and to 
the Pixar image computer. 
@ Accugraph (El Paso, TX) is suing -ael-Advanced Graphics Systems 
(Tulsa, OK), Aerni-Leuch A.G. (Switzerland), and a number of ex- 
Accugraph employees and other individuals for, among other things, 
allegedly using proprietary information, which Accugraph purchased when 
it acquired the BruningCAD Div. of AM Intl. and Bruning’s EasyDraf2 
software, to develop the competing VisionAEL CAD software. 
@ Encore Computer Corp. (Marlborough, MA) has announced that 
Scientific Computing Assoc. (New Haven, CT) will port its PCGPAK, 
CLAM, and Linda computational software to Encore’s Unix-based 
Multimax line of parallel-processing computers. 
@ Ramtek Corp. (Santa Clara, CA), a maker of computer imaging and 
graphics systems, has filed for reorganization under Chapter 11 of the 
federal bankruptcy code. 
@ Metheus Corp. (Beaverton, OR) has emerged from Chapter 11 thanks to 
help from Singapore Technology Corp. (Singapore). Singapore Technology 
will invest $3 million, provide guaranteed lines of credit, and provide staff 
and technical resources. 
® Digital Equipment Corp. (Maynard, MA) will resell under its own label 
a line of PCs built by Tandy Corp. Says a DEC spokesperson, “We’re not 
going into the mass-market PC business. These products will be sold to 
businesses, probably in networks with DEC computers tying it together.” 
@In a move to widen its product line, Nixdorf Computer AG will resell 
under its label in Europe and in the US Apollo Computer’s full line of 
graphics workstations, software, and peripherals. 
@ Active Memory Technology (Irvine, CA) will work with Iterated 
Systems Inc. (Atlanta) in developing new fractal data-compression software 
for use on the DAP 510 high-speed, massively parallel computer system. 
News reported and compiled by Stephen Porter, CGW managing editor. 
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The power and performance of 
big-system CADD...MicroStation PC 


How MicroStation works for Teledyne Brown Engineering 


Teledyne Brown, an Intergraph customer, is 
the payload mission integration contractor for 
George C. Marshall Space Flight Center. 
Teledyne Brown ensures the successful 
integration of scientific experiments with the 
space shuttle orbiter and the Spacelab 
module, including subsystems. 


The compatibility of MicroStation PC with 
Intergraph's other software offerings allows 
Teledyne Brown to transfer projects in various 
stages between the VAX and MicroStation until 
payload integration is complete. 


(MPESS) carries a wide variety of scientific 
experiments into space. 


Materials Science Laboratory (MSL), attached to 
the support structure, shown on MicroStation PC 


Shaded image of a completed MSL payload on 
the shuttle 


am Pinging come tote 


MSL payload in position on the shuttle, shown 
in 2D on MicroStation PC 


Powerful graphics 

A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/Redo, DXF 
In/Out, Linear/Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 


Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it’s 
extremely easy to use. It was created 
for design and drafting — even 
large-scale, production-size files — 
without additional hardware. 


Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement — minimizing errors and 
time-consuming corrections. 


Growth 

Designs created with MicroStation are 
compatible with Intergraph's VAX and 
UNIX applications — providing an 
inexpensive entry into our broad range 
of systems without the usual file 
translation problems of other software 
packages. 


Quality. Reliability. Performance. 
See for yourself. Call for more informa- 

tion or for a referral to the MicroStation 
reseller or education center nearest you. 


INTERGRAPH 


In the U.S., call 800-345-4856. 

In Alabama only, call 800-345-0218. 
Outside the U.S., call 205-772-1800. 
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Building on CAD 


There's a growing linkage 
to CAD in the construction industry 


By John Ganiz 


A 


s industries go, construction is one of the big- 
gest. According to statistics compiled by the US 
government, 1988 receipts to the construction 
industry will be close to $340 billion. 

Other statistics, assembled by International Data 
Corporation, indicate that the construction industry, 
along with mining and agriculture, spends over $6 
billion a year on computer systems. A rule-of-thumb 
extrapolation, which says that construction is one- 
third of the category, peripherals account for 20% of 
systems sales, and graphics peripherals are 15% of 
that—gives us a market—for graphics or CAD, in 
construction of close to $40 million. 

Another way to come 


More construction eae Cadi me uM 
companies are CAD numbers for facili- 
looki ng fo com- ties design, as Dataquest 
puter graph ics has renamed the Archi- 
to achieve a tecture, Engineering, 
compeiitive edge. 


and Construction (AEC) 
CAD market, which will 
account for $1.4 billion 
in worldwide revenues 
in 1988. If “construction” accounts for 20% of that num- 
ber, then we’ve got a reasonable upper bound to the 
market of $170 million. 

Unfortunately, that’s about as close as we're going to 
get to a market forecast—thanks to the peculiar nature 
of the construction industry. 

You see, while the industry may rake in well over a 
quarter trillion dollars a year, there are more than 
450,000 companies doing the raking. Their endeavors 
range from residential remodeling and building single- 
family homes to constructing highways, bridges, and 
sewers. The average company has nine employees, and 
companies wink into and out of existence in a trice. 

“The market winnows down real fast,” notes Harry 
Henry, president of The Market Information Center of 
Marlboro, MA. “While there are hundreds of thousands 
of companies with under 10 employees, there are 25,000 
with over 20 employees. The industry is so decentral- 
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ized that it’s tough to mount a marketing campaign to 
any but the biggest firms, and then it’s tough to have a 
large enough number of prospects to make it worth- 
while doing industry-specific product development.” 

As Henry’s comments indicate, identifying common 
needs across such a wide span of company types and 
creating market awareness is a challenge. And for tech- 
nology vendors there’s the added burden of dealing with 
a buying populace not known for its computer literacy. 
In other words, the market’s there but finding it can be 
a difficult thing to do. 

But maybe that’s not necessary. Maybe the industry 
will find the technology on its own. Take MNM Con- 
struction, a small construction firm in Framingham, 
MA. “Ten years ago I did it all by hand,” notes Mark 
Furman, president and general contractor. “Now I use 
my personal computer to do my job costing, payroll, in- 
voicing, and drafting.” Indeed, once the most pressing 
need for automation at MNM was taken care of—esti- 
mating and job costing—Furman found that adding a 
drafting package was, in his words, “a no-brainer.” 

“It makes it a lot easier,” he says, “to submit plans to 
building departments, support my own on-site work, 
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The construction market accounts for about 20% of 
the facilities design CAD market. 


(Source: Dataquest) 
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and even show rough ideas to customers.” 

If all construction outfits were limited strictly to con- 
struction, there might not be much point to including 
the industry in a discussion about computer graphics. 
Construction is neither an information-intense business 
nor a design-intense business. But for a growing num- 
ber of firms, there is definitely a growing linkage. 

“We see basically three types of construction firms in 
our dealings,” notes John Bryer, president of Cam- 


Computer Graphics Prognosis by Construction Firm Type 


Type Automation Need 


Traditional Construc- 
tion/Contractor 


Material Control, 
Cost Estimating, 
General Accounting 


Above and Sub- 
contractor Control 
and Scheduling 


Construction 
Managers 


Design-Build Firms CAD to Significant 
Level Above Tradi- 


tional Contractors 


Hybrid Firms 
(Engineering) 


CAD for Engineering 
and Design 


bridge, Massachusetts-based Bryer/Architects. “There 
are the straight construction firms, from the local guy 
around the corner to companies like Perrini and Ma- 
comber, there are companies that are construction man- 
agers, which means they subcontract design services, 
and there are the design-build firms.” 

The latter—companies that generally specialize in a 
particular design market niche—constructing theaters 
or warehouses—for example, can be heavy users of 
CAD, notes Bryer. 
“Where the design- 
build firms can really 
use CAD is when they 
are building repeti- 
tive units. CAD can 


Graphics Potential 


Drafting to Support make designing off a 

Operations, Spear-head single prototype de- 

Diversification sign extremely cost ef- 
fective.” 


Drafting and Facilities 


But even if many 
Management 


mainline construction 
firms are expanding 
into design-build ser- 
vices, we found, in a 
recent snap survey of 
northeast contractors, 
¥s of 51 construction 
companies offered de- 
sign services. Almost 
all of the larger com- 
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Microgrid II. A solution 
tively priced, yet it comes with several | 
Standard features (like a universal power 


Supply and dual RS232 interface) that 
cost over $1,000 with other tablets. 


Why are more people specifying 
Microgrid II Series tablets for their appli- 
cations? Simple. It’s the best value. 

The Microgrid I Series is competi- 


Microgrid is compatible with the 
world’s largest base of installed systems, 
so it can easily fit into most new or exist- 
ing workstation requirements. You also 


panies offered design-build or architectural services. 

For vendors eyeing this massive construction indus- 
try there are some conclusions to be drawn from the 
industrys demographics and from what we already 
know about technology: 


e@ The industry ought to be receptive to PC solutions: 
small systems for small companies. Where small archi- 
tectural firms are leaning toward Apple Macintosh so- 
lutions, construction firms may well lean toward IBM 
PCs and PS/2s, primarily because they also need the job 
estimating and costing applications. Indeed, the pene- 
tration of PCs by seat in the AEC market is 50% higher 
than in the rest of the CAD (mechanical/electrical) mar- 
ket, according to figures published by Salomon Brothers. 
@ Heavy construction firms will most likely follow the 
lead of their engineering firm suppliers and customers. 
As the engineering firms go CAD, so will the construc- 
tion firms, albeit at a slower rate. A number of the 
larger construction firms already offer engineering 
services. 

@ Selling CAD to the industry will best be done by 
selling it on an application basis, since CAD is not inte- 
gral to the construction business but only to those appli- 
cations, like facilities design and drafting, that some 
companies conduct. Turnkey construction industry solu- 
tions will most likely be sold by those companies al- 
ready selling job costing, estimating, and inventory sys- 
tems for contractors. 

e@ Drafting will lead the construction application pa- 


aD, 


_ Cost Estimation _ 


rade, mainly because of the increased productivity it 
offers. To a construction firm—at least one not operat- 
ing a design services profit center—drafting is over- 
head. Anything to keep head count down will be valued. 
e Automation, with graphics playing a part, may 
nudge the industry toward a minor restructuring. Con- 
struction management firms didn’t come into vogue un- 
til 10 or 15 years ago, according to Bryer, and in part 
they can exist only because of the availability of com- 
puter-based tools. Automation gives them enough edge 
over nonautomated firms that they can be price-compet- 
itive as service integrators. Similarly, engineering and 
architectural firms with sophisticated design automa- 
tion may well find ways to make money by extending 
further into construction, as design-build firms are do- 
ing today. 


It’s not likely that the construction business will 
change overnight as a result of automation, the avail- 
ability of whiz-bang design tools notwithstanding. In- 
terest rates, the cost of material, and the weather all 
have a more immediate effect. But even the grit and 
sawdust set isn’t immune to the march of technology, 
and the growing computer literacy of the population as 
a whole means that more and more companies will be 
looking to automation, including computer graphics, for 
a competitive edge. CGW 


Contributing editor John Gantz is executive vice president of 
Technology Financial Services (Chelmsford, MA) and editor of Tech 
Street Journal. 
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any application. 


Why pay more when you simply can't 
get more than Microgrid II. For more 
information and the name of your nearest 
distributor call our toll-free number. 


get a choice of active work areas from 

17” x 24” to 42” x 60”: high resolution; 
superior accuracy; a choice of manual or 
power lift stands, service plans and more. 


TORPORATION 
CT 06483 
- 203-881-2000 
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Visualize and Analyze. Cutaways (1) reveal inner detail of complex structures and assemblies for design 
verification before physical prototypes are made (2). Extensive mass properties data (3) is available, which 
can supply loading information for AutoSolid’s automatic finite element mesh generation facility (4) to 
preprocess the model for AutoSolid ANSYS‘or 3rd-party FEA. The results of the analysis (5) can be post- 
processed and displayed in a variety of ways. 


AutoSolid” models. Accurate data from reliable sources. 


olid modeling saves time 
and money because it 
substitutes computer 
data for physical prototypes. 
A solid modeler is useful to 
the extent that it simulates 
real-world objects closely 
enough to provide meaning: 
ful analysis. 


Analysis means FEM and 
FEA. AutoSolid’s PADL*based 
models are informationally com- 
plete, so they provide the structural, 
internal data necessary to perform 
sophisticated finite element analysis. 
With AutoSolid’s automatic 2-D 
and 3-D meshing, engineers can 
generate a complete mesh with 


AutoSolid is written in C for UNIX®compatible 
operating systems. It runs on a variety of hard- 
ware, including the IBM° PC/AT? IBM PS/ 2° t, Compaq? 286/386 and Apollo® workstations. Peripheral 
support is provided for medium and high end graphics display devices, color plotters, printers, film 
recorders, mice and digitizers. Files can be exchanged to AutoCAD, or other CAD systems, via IGES 
and DXF™ conversion utilities. AutoSolid files and programs are compatible with many popular net- 


user-selected density. 

Elements or nodes can be 
placed or modified manually as 
well. You can specify boundary 
and loading conditions including 
moment, temperature, pressure 
and acceleration or rotational 
force. Finite element analysis is 
available through a variety of 
AutoSolid-compatible solvers, 
such as ANSYS® and NASTRAN? 
AutoSolid post-processes the 
analysis and provides a precise 
visual interpretation of the results. 

Analysis means mass prop- 
erties. AutoSolid reliability gives 
you consistent, quality informa- 
tion about any solid object you 
create. Moments and products of 
inertia, radii of gyration, surface 
area, volume, density, and more 
are calculated automatically as the 


working architectures. 


model is built. Mass properties 
information can be displayed at 
any time and measured to any 
level of accuracy with just a few 
keystrokes. Model geometry can 
be passed to AutoCAD’ for full 
dimensioning. 

Analysis means visual- 
ization. The more realistic the 
screen display, the easier it is for 
you to communicate ideas and 
refine solutions. AutoSolid offers a 
variety of shading and rendering 
options that help you visualize 
complex assemblies and identify 
interferences. You can create real- 
istic finished parts on screen in a 
fraction of the time it takes to 
build physical prototypes. 


It won't take you long to analyze 
AutoSolid’s value. For just $5000%*- 
no “add-ons,’ no “gotchas’—you can 
purchase AutoSolid from one 
of Autodesk's select, specially- 
trained dealers. Or you can choose 
the national accounts program that 
combines the nationwide coverage 
of Autodesk with the closeness of 
your local dealer. 

AutoSolid is part of the Autodesk 
family of engineering software 
offering professional performance 
on personal workstations—at 
personal prices. 

Get hold of more information 
about AutoSolid by calling today. 


a 


AUTODESK, INC. 


2320 Marinship Way ° Sausalito, CA 94965 
800/445-5415 extension 33 
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Autodesk, the Autodesk logo, and AutoCAD are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. AutoSolid and DXF are trademarks of Autodesk, Inc. ANSYS is a registered trademark of Swanson Analysis Systems, Inc. 
NASTRAN is a registered trademark of the National Aeronautics and Space Administration. Compaq is a registered trademark of Compaq Computer Corporation. IBM, AT, and PS/2 are registered trademarks of International Business Machines 
Corporation. UNIX is a registered trademark of AT&T and Bell Laboratories. Apollo is a registered trademark of Apollo Computer, Inc. *PADL was written at the University of Rochester with further development at Cornell University. 
TIBM PS/2 is supported with Matrox PG2-1281 graphics card only. Matrox is a registered trademark of Matrox Electronic Systems, Ltd. * *Suggested retail price in U.S. dollars. 
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ChapiP Maximizes Pixar 


Image Processing 


hapIP, an image- 
processing soft- 
ware toolkit that 


allows users to process 
large, high-resolution im- 
ages on Pixar image com- 
puters and to perform com- 
plex operations, such as 
feature detection, general 
mesh warping, and bicubic 
interpolation, has been an- 
nounced by Pixar (San Ra- 
fael, CA). 

The image-processing li- 
braries of ChapIP have 
been optimized to take ad- 
vantage of the parallel 
processor and large memo- 
ry of the Pixar image com- 
puters. According to prod- 
uct manager Lynn Austin, 
the ChapIP software is ca- 
pable of handling large im- 
ages and of being able to 
process those images quickly on Pixar 
hardware. 

The ability to handle complex opera- 
tions and large convolutions makes the 
product useful in remote sensing, med- 
ical imaging, and graphic arts. In addi- 
tion, users can combine routines in or- 
der to tailor specific programs or write 
their own image-processing functions 
to run on Pixar image computers. 
While acknowledging that complex 
image-processing operations can also 
be performed on a general-purpose 
host machine, Austin adds that the ad- 
vantage of the Pixar computer, coupled 
with the ChapIP software, is that such 
operations can be run more quickly. 

One feature of the software, general 
mesh warping, was demonstrated on 
an image of Albert Einstein at the re- 
cent Electronic Imaging East Confer- 
ence and Exhibition in Boston. The 
face of Einstein could be deformed to 
make one eye larger or to raise an eye- 
brow—the result of manipulating vari- 
ous points on a mesh, or grid, of lines 
associated with the face. According to 
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Austin, mesh warping is commonly 
used to correct an image that has been 
distorted geometrically because of the 
type of sensor being used. 

The use of bicubic interpolation to 
generate high-quality resizing of im- 
ages represents a ChapIP feature not 


often found on other im- 
age-processing machines, 
says Austin. The algo- 
rithms used in bicubic in- 
terpolation allow for a 
smoother, more accurate 
stretching of an image 
than through the replica- 
tion of pixels, she adds. 

The Pixar system’s large 
memory (12 to 192M) al- 
lows ChapIP to process im- 
ages of 2K-by-2K pixel res- 
olution or above. To retain 
the content of the data, 12 
bits of dynamic range are 
used to represent mono- 
chrome images and 48 bits 
(12 bits per color channel) 
are used for color images. 

Beyond image process- 
ing, users of the $4000 
ChapIP have access to the 
3D graphics functionality 
of the Pixar image computers, includ- 
ing ChapTerrains for generating 3D 
perspective views of terrain elevation 
data, ChapVolumes for reconstructing 
3D views of volumetric data, and Cha- 
pReyes for rendering 3D surface data. 
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High-End Networking 


Ultra Network Technologies (San 
Jose, CA) has announced the UltraNet 
system, a family of high-performance 
networking products that connects su- 
percomputers, near-supercomputers, 
and workstations in a network with a 
total bandwidth of one gigabit per sec- 
ond. Targeted toward the top third of 
the technical workstation market, the 
UltraNet system supports computer 
systems from Cray, Convex, Alliant, 
Sun Microsystems, and Silicon Graph- 
ics. 

While the company considers the 
one-gigabit-per-second network band- 


width to be an important measure of 
network performance, it places more 
emphasis on effective throughput, that 
is, how fast a user’s application can 
pass data through the network even as 
available bandwidth is being reduced 
by network overhead and protocol 
translation. The effective throughput 
of the UltraNet system is more than 
50 percent of the available bandwidth 
of any high-speed host’s I/O subsystem, 
the company claims. 

Says Rex Cardinale, vice president 
of engineering, “Fifty percent is a star- 
tling leap from the 12- to 15-percent 
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effective throughput of today’s typical 
networks. In Cray environments, this 
means the user sees in excess of 50M 
per second of performance. Worksta- 
tion users who have been constrained 
to under 250K [per second] of perfor- 
mance on Ethernet can now achieve 
better than 4000K of effective 
throughput.” 

UltraNet Technologies’ design ap- 
proach encompasses protocol process- 
ing, support of user interface stan- 
dards, data links, a flow-through ar- 
chitecture, and operating system inte- 
gration. Coupling of the gigabit Ultra- 
Bus and intelligent host adapters off- 
loads host computers from the task of 
processing network protocols and de- 
livers more of the raw performance of 
UltraNet to the end user. Host com- 
puters are interconnected via fiber op- 
tic and coaxial data links. 

One feature of the UltraNet system 
is the Ultra Graphics Display Device, 
a frame buffer capable of receiving 
data at 100M per second and display- 
ing pictures at resolutions of 1K-by- 
1K-by-24 bits, at rates up to 22 frames 
per second. Animation and simulation 
can be viewed in real-time using data 
computed on any network host, includ- 
ing supercomputers. 

The network system consists of 
three hubs: the UltraNet 1000, the Ul- 
traNet 250, and the UltraNet Cluster. 
The UltraNet 1000, designed for su- 
percomputer connectivity and to serve 
as the fundamental building block of a 
high-end network, supports data rates 
of up to 100M per second. UltraNet 
250, acting as the workhorse of a net- 
work, supports multiple near-super- 
computers and workstations. It has an 
internal data rate of 100M per second 
and provides 12 data links, each with a 
rating of 25M per second over either 
fiber or coaxial cable. Connection costs 
for UltraNet 1000 and UltraNet 250 
range from $8000 to $75,000, depend- 
ing on host-computer connection. 

The third UltraNet hub, the UI- 
traNet Cluster, provides for the 
networking of workstations and file 
servers at data rates better than 7M 
per second. According to the company, 
the UltraNet Cluster is well-suited for 
applications constrained by Ethernet 
performance and for host computers 
that do not transmit data fast enough 
to warrant the additional cost of the 
UltraNet 250 or UltraNet 1000 hubs. 
The UltraNet Cluster is priced at 
$49,000 for four and $79,000 for eight 
workstation connections (including all 
host adapters and software). 

The company believes that the prod- 
uct will enable new applications in 
simulation, graphics development, im- 
age processing, and CAD/CAM. 
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The NeXT System Challenge 


NeXT Inc. (Palo Alto, CA) recently in- 
troduced an innovative, $6500, Unix- 
based computer system and a $2000, 
400dpi, PostScript laser printer. In ad- 
dition, the company has introduced 
NextStep, a software environment for 
Unix that includes a Display Post- 
Script-based window and icon-based 
graphical interface and an object-ori- 
ented software development toolkit. 
NextStep has been licensed by IBM, 
which also recently licensed Adobe 
Systems’ Display PostScript. 

NeXT’s system, which will initially 
be sold only to colleges and universi- 
ties, raises a price-performance chal- 
lenge to workstation and personal- 
computer vendors in any market. 

For $6500, colleges and universities 
get a sleek, one-foot, black magnesium 
cube that houses the 11-inch square, 
single-board computer and a read- 
write-erasable, 256M optical disk. It 
offers three expansion slots as well as 
room for two SCSI-based hard disk 
drives. (NeXT is using a 25MHz ver- 
sion of NuBus and a 4.8M per second 
version of SCSI.) 

In addition, the system price in- 
cludes a 1120-by-832-resolution moni- 
tor that can display four shades of 
gray; CD-quality stereo sound output 
and voice-quality sound input; Next- 
Step along with Objective-C and the 
GNU ANSI C compiler and debugger; 
Mach OS, a version of Unix 4.3 BSD 
developed by Carnegie-Mellon; Ether- 
net, TCP/IP, and Sun Microsystem’s 
NFS; and several software application 
packages including WriteNow, Mathe- 
matica, the SQL database server, and 
an electronic mail application that of- 
fers integrated voice mail. Also bun- 
dled with the system on optical disks 
are several digital reference books, in- 
cluding the complete works of William 
Shakespeare. The books can be ac- 
cessed via a searching and indexing 


tool developed by NeXT. 

The machine’s motherboard con- 
tains a 25MHz 68030 processor, a 
25MHz 68882 floating-point processor, 
8M of DRAM (expandable to 16), a 10- 
MIPS Motorola 56001 digital signal 
processor (which speeds the digital 
processing of large amounts of analog 
data from, for example, laboratory test 
equipment, video, and sound), and two 
custom-designed VLSI chips. To speed 
data throughput, the Integrated Chan- 
nel Processor chip provides 12 sepa- 
rate, buffered, direct-memory access 
channels to manage all I/O for the sys- 
tem and optimize the flow of data be- 
tween main memory, the CPU, and all 
peripheral devices. The Optical Stor- 
age Processor chip controls the sys- 
tem’s read-write-erasable 256M optical 
disk. 

The company expects to ship devel- 
opment systems in January. Volume 
shipments are scheduled for Spring 
1989. A color system is targeted for in- 
troduction later in the year. 
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Tektronix Phaser Family 


The Phaser family of color and mono- 
chrome PC printers has been intro- 
duced by Tektronix (Wilsonville, OR). 
The printer family includes the first 
color printer compatible with both 
PostScript and HPGL, according to the 
company. 

The color printer, the Phaser CP, 
contains a Phaser controller card that 
allows for the interpretation of color 
PostScript and thus facilitates rapid 
downloading from PC to printer. Use- 
ful for color desktop presentations, 
graphic arts, and technical data analy- 
sis, the Phaser CP (including the 
Phaser controller card) costs $12,995. 

Also part of the new printer family 
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is the Phaser LP, a laser printer that 
produces both transparency and paper 
output at 300dpi resolution. Priced at 
$9995 (with Phaser controller card), 
the Phaser LP represents the first B- 
size (11 by 17 inches) laser printer 
available for less than $15,000, accord- 
ing to the company. 
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HiPad Plus Digitizers 


Targeting the PC-CAD market, Hous- 
ton Instrument (Austin, TX) has intro- 
duced a family of five digitizing tablets 
ranging in size from 12-by-12 inches to 
44-by-60 inches. Called the HiPad Plus 
9000 family, the digitizers include two 
small-format and three large-format 
tablets. 

The two small-format models, the 
9012 ($495) and the 9018 ($795), fea- 
ture tilt-correction firmware that en- 
able use of the pen stylus in a natural 
position at a normal speed with the ac- 
curacy of a puck-type cursor, according 
to the company. Both 9012 and 9018 
feature selectable resolution up to 
2540 lines per inch and accuracy of +/- 
0.01 inch. 

The 9012 and 9018 offer selectable 
digitizing rates, from 20 to 200 points 
per second. The firmware also incorpo- 
rates a “prediction algorithm” to pre- 
dict the path of the pointing device. 
This feature, coupled with the maxi- 
mum output rate of 200 points per sec- 
ond, enables the tablet to keep up with 
a rapidly moving pointing device. 

The three large-format models, 9236 
($3795), 9248 ($4795), and 9260 
($5395), feature resolution of 1000 
lines per inch and accuracy of +/- 0.01 
inch. Output rates is up to 200 points 
per second. 
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MetaSite for SGI 


Euclidean Systems Inc. (Raleigh, NC) 
has announced that MetaSite, the 
comprehensive, designer-oriented, civ- 
il engineering/site development soft- 
ware system, is now available on Sili- 
con Graphics 4D workstations as well 
as on the new Personal Iris. 

Among MetaSite’s features are facil- 
ities for on-screen interactive three-di- 
mensional coordinate geometry, road- 
way design, cross-sections, earthwork, 
site-plan layout, contouring, text anno- 
tations, golf-course design, solid mod- 
eling, and light-source modeling.. 
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Freedom to Design 


A new software package has been in- 
troduced to allow mechanical engi- 
neers greater flexibility in working out 
preliminary designs on a PC. Called 
DesignView, the product is targeted 
toward “the everyday engineer,” ac- 
cording to the developer, Premise Inc. 
(Cambridge, MA). 

President Jon Hirschtick stresses 
that DesignView is not a CAD pack- 
age. Rather, the software facilitates 
the initial process of exploring various 
design options—the type of problem- 
solving that engineers have tradition- 
ally performed with calculator, pencil, 
and paper before sending their designs 
on to a CAD operator. DesignView 
aims “to give engineers an intelligent 
equivalent of the engineering note- 
book,” the company states. 

In order to meet this goal, Design- 


View combines graphics, an integrated 
equation solver, and dimension-driven 
variational geometry. A graphics 
worksheet allows engineers to sketch a 
model’s geometry and add constraints 
and calculations to it. The constraints 
can be geometric, dimensional, or 
equation-driven. 

With the underlying dimension- 
driven variational geometry, a dimen- 
sion can be changed, and DesignView 
reshapes the design, while maintain- 
ing geometric constraints and con- 
strained dimensions. The integrated 
equation solver links equations with 
the variational geometry so that if a 
dimension gets changed, the design is 
automatically recalculated according 
to the equation. The $1895 software 
runs under Microsoft Windows. 
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Emulation Software for Graphics Terminals 


Pericom Inc., the Lawrenceville, NJ 
producer of graphics terminals, has an- 
nounced its entry into the PC terminal 
emulation software market with a 
range of packages called Teem Talk. 
The product family is aimed primarily 
at the Tektronix- and DEC-compatible 
graphics niche with Pericom address- 
ing new segments via Westward, Re- 
trographics, and Data General emula- 
tions. 

Teem Talk is designed to overcome 
the limitations imposed by the inher- 
ent design of a PC in attempting to 
make it emulate, or function as, a 
graphics or alphanumeric terminal 
when connected to a mainframe. 


Says president Ron Cragg, “We felt 
that Pericom had the expertise to emu- 
late a wider range of graphics protocols 
on PCs than those currently available 
and subsequently developed Teem 
Talk on the back of our established 
multi-emulation hardware products.” 
Prices range from $395 to $1495. 
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Video Presentations 


VIPAS is a presentation and anima- 
tion system from Visionetics Interna- 
tional (Torrance, CA). The product al- 
lows captured video images to be inte- 
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| ' : yrapnics ter- 
minals, designed from scratch. You can 
look forward to any product Pericom 
will bring to the graphics market. 
—David B. Miller is associate director of com- 


Pennsylvania. 
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V\ell David, here’s 


Terminal emulation software 
for PC's is probably not what he was 
expecting because we're famous for our 
graphic terminals. 

But it shouldn't come as too much 
of a surprise because terminal emulation 
has always been our business. We've 
been supplying high quality Tek, DEC, 
and Retrographics emulators to some 
of the biggest names in industry for 
nearly a decade. 

And since hardware terminal emulation 
is essentially a software exercise we've 
decided to put all that field proven 
experience on a floppy disk for your PC. 
The result: TEEM-TALK.., probably 
the best graphics terminal emulation 
package around. 

TEEM-TALK.. is designed to turn 
a standard IBM XT, AT, 386, PS/2 or 


compatible into a fully loaded, powerful 


terminal with the largest choice of 
graphics emulations available, including 
Tek 4105, 4207, 4111, DEC VT240 ReGIS, 
Retrographics V1'640 and Westward 3220. 
Alpha emulations include VT100, 
VT220 and DG200, and to get over the 


shortcomings of other emulator packages, 


TEEM: TALK. 


by Pericom 


ONLY AVAILABLE FROM PERICOM ON 


1-800 233 2206 


text mode performance can be enhanced DIRECT HOT LINE 


puter services at Beaver College in Glenside, 


ama - 


the latest 


with TEEM-TEXT., a slot-in dialog board 
providing up to 4 separate alpha planes 
for true, high performance text editing 
with full attributes, screen formats of 24, 
32 and 48 lines of 80 or 132 columns and 
the ability to display graphics and text at 
the same time - just like a terminal! 

Taking things one stage further, we've 
designed the optional TEEM-TOUCH. 
keyboard so that your PC not only thinks 
like a graphics terminal, it also feels 
like one. 

So TEEM-TALK. is a range of products 
like nothing else available — and to make 
it easy to use we've installed a simple copy 
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educational users. 
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After all, it makes a lot of sense to 
buy terminal emulation software from a 
company that knows something about 
emulating terminals. Right David? 
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Landscape Architects 
Tap CAD & GIS 


Imperfect tools still prove useful 


he landscape architect is an 

elusive target for computer 

graphics vendors and applica- 
tions developers. While there are 
companies that will claim to be 
targeting systems at the landscape 
architect, the truth is few really 
seem to understand the landscape 
architect’s unique needs. 

Part of the problem, perhaps, is 
that landscape architects are such 
a diverse lot. They are part archi- 
tect, part civil engineer, part gar- 
dener, and part environmental 
specialist. The projects they tackle 
can range from parks to shopping 
malls to golf courses to housing de- 
velopments. And unlike a mechan- 
ical engineer or even an architect, 
they seldom deal with straight 
lines or standard parts. Rather 
they work with infinitely variable 
landscapes. And because weather 
and seasons change, they not only 
have to design in 2D and 3D, but 
they also must consider the fourth 
dimension of time. 

Landscape architects who want 
to make use of computer graphics 
tools inevitably find that there is 
no one place they can go to get all 
their needs met. Rather they must 
sift through a host of products that 
really were designed for architec- 
ture, urban design and planning, 
civil engineering, project manage- 
ment, mapping, terrain modeling, 


Don Harbison is a frequent contributor to 
Computer Graphics World, 
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By Don Harbison 


designers to choose from among 33 categories of plants and to 
visualize how plant growth over time will affect a landscape design. 


remote sensing, image processing, 
solid modeling, or illustration. 

But of all the products that land- 
scape architects do use, at the mo- 
ment it’s probably the CAD and 
geographic information system 
(GIS) software that they find most 
suited to their needs. And of those, 
only a handful seem to come up 
again and again during conversa- 
tions with practicing landscape 
architects. 

If we look at PC CAD packages 
first, it appears AutoCAD from 


Autodesk has had the most success 
in attracting landscape archtitects 
into its fold. There are those who 
have found the software to be just 
the drafting tool they need for lay- 
ing out a landscaping plan. But 
like other CAD packages, Auto- 
CAD has the inherent drawback of 
working primarily with straight 
lines and angles. It’s a right-angle 
view of the world that’s often not 
appropriate to the needs of the 
landscape architect. 

Fortunately for Autodesk, one of 
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Final designs prove to be much stronger, say the designers at Daft-McCune-Walker, if, during the 
conceptual design stage, they take advantage of the 3D modeling tools of their Intergraph system to conduct 
visibility studies, shadow studies, and structural analyses. 


its third-party developers is Land- 
CADD (Franktown, CO). All the 
software developers at LandCADD 
are trained landscape architects 
themselves, and the company is 
one of the very few that has truly 
focused its efforts on meeting the 
needs of the landscape architect. 
It’s an effort that appears to have 
paid off. During it’s three-year his- 
tory, the company has enjoyed an 
annual doubling in size. The com- 
pany counts General Motor’s Pon- 
tiac Division, Disney World, Pizza 
Hut, Conoco, and many town and 
city governments among its cus- 
tomer population. 

Basically, there are six software 
modules in the LandCADD prod- 
uct line: Site Planning and Land- 
scape Design, Irrigation Design, 
E-Z Estimate, Quadrangle, Plant 
Specifier, and CADD Construction 
Details. Additional symbol libraries 
and an E-Z Word word processor 


are available as options. A fully 
configured LandCADD product 
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runs around $2,795, and most of 
the modules are priced under $700. 
The library of construction details 
sells for $895. 


A Customized Tool 

The most popular module is Site 
Planning and Landscape Design, a 
package loaded with features for 
the landscape architect. It comes 
with a complete symbol library of 
plant materials, including trees, 
shrubs, ground covers, cars, peo- 
ple, rocks, tables, and lights. 

The module contains over 40 
AutoLISP routines. Drawings may 
be done in real-world units in a 1:1 
ratio that may be easily scaled to 
the appropriate level when the 
drawing is output on paper. Coor- 
dinate geometry functions (COGO) 
allow the user to enter property 
line definitions using bearings and 
distances. Users may annotate 
lines with bearing and distance in- 
formation, and they met set and 
connect points with lines or arcs. 


In addition to the plant materials 
symbol library, there are a variety 
of line types and base map sym- 
bols. Line types include property 
lines, right-of-way lines, swale 
lines, and center lines. Scales, 
north arrows, locational arrows, 
and more also may be selected 
from a menu. 

One of the real strengths of the 
module is the way it lets a user 
work with plants. For example, 
planting plans are tabulated and 
labeled automatically, and 
changes to a specific plant or con- 
tainer size can be made globally or 
individually. An added time-saver 
feature lets the user copy select 
plants without having to re-access 
the original main menu. 

Especially impressive is the 
module’s ability to simulate plant 
growth over any period of time. By 
using this module in conjunction 
with the LandCADD plant data- 
base, a user can visualize how a 
particular layout will appear one 
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year or two years later after the 
plantings mature. 

The module is also sensitive to 
the business needs of the land- 
scape architect. Every item in the 
drawing contains attributes that 
can be incorporated into a data- 
base that can then be used to per- 
form quantity takeoffs and cost es- 
timates. It’s a feature that’s quite 
useful in ordering stock and creat- 
ing designs that will meet budget 
specifications. 

Finally, the Site Planning and 
Landscape Design module also in- 
cludes certain 3D capabilities. For 
example, users can draw contours 
in 38D, generate grading plans that 
include spot elevations, and pro- 
duce terrain models that use grid 
map inputs. These models can also 
be viewed in 3D from any vantage 
point for design consideration or 
for presentation purposes. 
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The software package from 
LandCADD is one of the few 
products specifically targeted at 
landscape architects. Among 
other things, the software 
contains libraries of plant forms 
and construction details and 
enables designers to generate 
grading plans and produce 
terrain models. 


Moving on, the Irrigation De- 
sign module contains all the perti- 
nent files for irrigation head de- 
signs from such major manufac- 
turers as Toro and Rainbird. Auto- 
matic pipe sizing, pressure calcula- 
tion, and final-document creation 
features are also included in this 
module. 

The E-Z Estimate module is 
geared towards meeting the busi- 
ness management needs of the 
landscape architect. After a design 
is finished, this module is used to 
help determine the cost of the de- 
sign. The costs are determined 
from a user-generated master cost 
file, and any number of cost files 
may be accessed. 

The Plant Specifier is a database 
of plants that includes 33 categories 
of plants and over 250 variations. 
The module uses industry standard 
formats and can work with com- 


mon database packages such as D- 
Base III. 

One strong feature of this mod- 
ule is that it enables a user to initi- 
ate a search on the basis of a num- 
ber of variables. For example, a de- 
signer could specify that he wants 
a list of shrubs with red flowers 
that grow in USDA Zone 5 and are 
drought resistant. Other variables 
available to the user are growth 
forms, soil conditions, fruit period, 
foliage size, mature height, bark 
color, bloom effect, fall color, bloom 
period, exposure, planting time, 
fragrance, climate zones, water 
requirements, aesthetic uses, 
and architectural uses. 

LandCADD’s Construction De- 
tail module is designed to help the 
landscape architect generate a 
drawing more quickly by automat- 
ing the more repetitive aspects of 
drafting work. The module in- 
cludes a library of such commonly 
repeated items as arbors, fences, 
walls, lighting, paving, playground 
equipment, parking, railing and 
protective devices, site furniture, 
shelters, and signage. All details 
may be easily modified. 

Quadrangle is the LandCADD 
module aimed at terrain modeling 
and contouring. This application 
processes data using a combination 
of triangulation, gridding, and op- 
timal data management to achieve 
speed and accuracy. It accepts free 
form text files to fix x,y,z coordi- 
nates that may be generated in 
spreadsheets, text editors, data- 
base programs, and other Auto- 
CAD drawings. Many photogram- 
metric and laboratory data acqui- 
sition instruments also produce 
files that work successfully with 
Quadrangle. 

For the moment, LandCADD 
currently runs on the PC. But 
plans call for the company to fol- 
low Autodesk’s lead and provide a 
version compatible with the Mac- 
intosh. In addition, the company is 
taking steps to ensure its long- 
term success by forming alliances 
with such other vendors as Chase 
Systems and Arch Soft, which offer 
complementary products. 

Another PC CAD package that 
gets a mention by knowledgable 
landscape architects is Arris from 
Sigma Design (Waltham, MA). Ac- 
tually, Arris is not restricted to the 
PC. It’s a Unix-based software that 
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also runs on 32-bit workstations. 

Priced at $2850, Arris is really 
more of an architectural package, 
but its 3D modeling capabilities 
have some appeal to the landscape 
architect as well. But what Arris 
could use—as could any number of 
other CAD packages—is a third- 
party willing step forward to cus- 
tomize the product for landscape 
architects as LandCADD has done 
for AutoCAD. 

Turning our attention to the 
Macintosh, we find there is even 
less available for the landscape ar- 
chitect. It’s possible, I suppose, for 


speed and ease of use, Model- 
Shop has found use in urban de- 
sign and planning. For example, 
the package was used in a recent 
project sponsored by the city of Port- 
land, Maine to conduct shadow 
studies and aid the urban planning 
process. 

ModelShop models certain types 
of terrain modeling using a tri- 
angular irregular network, or 
TIN. TIN operates much like 


civil engineering, and it’s strength 
in networked color graphics work- 
stations and good price/performance 
has earned it a spot in land plan- 
ning agencies in particular. When 
asked what it has to offer the land- 
scape architect, the company 
points to Ultimap. 

The product, sold by Ultimap 
Corp. (Minneapolis), is actually a 
GIS system that is used by civil en- 
gineers and land planners. Like so 
many other packages, it’s not 
aimed directly at the landscape ar- 
chitect, but a landscape architect 
could well have need of such a GIS 


dows Community 
land 


ry 


Landscape architects at Daft-McCune-Walker use 3D models (left) to develop a site design. Computer- 
generated, color-fill analysis illustrations (right) are produced at multiple scales for community presentations 


and government review processes. 


designers to make some use of such 
software packages as MacDraw, 
MacProject, MacWrite, Adobe I]lus- 
trator, and Thunderscan, but they 
hardly provide an integrated ap- 
proach to the problem. 

One Mac program that land- 
scape architects who insist on the 
Mac platfrom may want to consider 
is ModelShop from Paracomp (San 
Francisco). The program was origi- 
nally developed at Harvard Uni- 
versity’s Graduate School of De- 
sign by Mark Van Norman and 
Hugh Morrow. Schema, as it was 
orignally called, was focused on 
speeding the input of variables 
needed to accurately describe 
buildings. It was later refined and 
further developed by Van Norman 
and Morrow prior to its market in- 
troduction as ModelShop. 

Billed as the “8D Modeling En- 
vironment for Designers,” it was 
created specifically for architects, 
urban planners, and set and ex- 
hibit designers. Because of its 


COMPUTER GRAPHICS WORLD DECEMBER 1988 


Quadrangle in that it casts a sur- 
face mesh, or net, over a terrain 
surface for shading purposes. The 
technique offers better accuracy 
than gridding or other contouring 
techniques and is especially effec- 
tive for showing hills. 

Still, as a platform, the Macin- 
tosh really isn’t quite sufficient for 
the landscape architect despite its 
graphics capabilities. Autodesk‘s 
recent arrival will likely help 
change this picture but probably 
not right away. Some hardware 
performance improvements are a 
definite prerequisite, and land- 
scape architects may be well ad- 
vised to carefully review their 
needs before looking beyond the 
Intel platforms to the Macintosh. 

Beyond the world of PCs and 
Macs, there are, of course, the 
workstations. Still, even on these 
higher-end platforms, it takes a lot 
of looking to find software truly 
suited to the landscape architect. 

Apollo claims to be number one in 


within the context of a project. 

Another GIS system often men- 
tioned by landscape architects is 
Arc/Info from ESRI (Redlands, 
CA). GIS, in general, has been re- 
ceiving a fair amount of public at- 
tention this year. It’s an area that 
has seen exciting advances as a re- 
sult of the serendipitous conver- 
gence of image processing, data- 
base design, and mapping. 

Originally developed on large 
mainframes or mini computers, 
Arc/Info has more recently moved 
onto inexpensive workstations 
from Sun Microsystems. In fact, a 
version is even available now for 
the PC. Of course, this necessitates 
building the PC up to workstation 
stature with digitizing tablet, 
graphics boards, color monitors, 
and plotter. A complete PC GIS 
system would quickly run up to a 
$25,000 investment. 

To describe the system quickly, 
the Arc system stores the vector 
cartographic data and the Info sys- 
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tem stores the attributes of the 
points, arcs and polygons in a se- 
ries of tables. Arc and Info are 
fully integrated but can be run in- 
dependently. 

Features of interest and value to 
a landscape architect include data 
retrieval, map generalization, map 
abstraction, map-sheet manipula- 
tion, polygon overlay and dissolve 
functions, measurement functions, 
and digital-terrain analysis. 

This GIS package is of primary 
service to the landscape architect 
who needs to perform contextual 
analysis—that is, build a thorough 
understanding of the landscape 
within which a project will be de- 
signed. Because of the power of 


Many in the profession fee! 
landscape architects won't turn to 
computer graphics tools for 
hardcore design tasks until more 
powerful yet affordable 3D 
technology becomes available. In 
the meantime, some designers 
find that today’s 3D modeling 
software, such as Sigma Design's 
Arris package (above), is useful for 
certain visualization and 
presentation needs. 
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Arc/Info, it is likely that it would 
be used for large-scale projects. 
But it is hard to beat when the 
landscape architect needs to iden- 
tify the best sites for a project or an 
ecosystem or watershed analysis. 
Intergraph (Huntsville, AL) is 
probably the only vendor offering 
both GIS and CAD systems to 
firms employing landscape archi- 
tects. Its InSite Site Design Pack- 
age is a stand-alone civil-engineer- 
ing package for comprehensive site 
design. It can be used for subdivi- 
sion design, commercial site de- 


sign, and street design. The soft- 
ware integrates such capabilities 
as 3D geometric layout, cross-sec- 
tion generation, profile generation, 
terrain surface modeling and de- 
sign, interactive terrain manipula- 
tion, contouring, earthwork calcu- 
lations, and flexible reporting. 

Intergraph’s MicroStation pro- 
vides InSite with a flexible graphics 
interface. This full-function 3D 
CADD package offers file compati- 
bility with Intergraph’s VAX-based 
core graphics software (IGDS), 
which allows InSite to generate pro- 
duction-quality graphics from de- 
sign computations. 

Intergraph’s Map Modeling Sys- 
tem (IMAP) provides GIS capabili- 
ty. IMAP offers a complete devel- 
opment environment so that users 
may customize their mapping re- 
quirements. The system is orga- 
nized into discipline-related soft- 
ware, applications software, and 
function-related software. 

The discipline-related software 
includes modules for surveying, 
photogrammetry, and carto- 
graphy. The application software 
includes Land Records Manage- 
ment (LRM) and Engineering Site 
Package (ESP). The function-relat- 
ed software fills modeling require- 
ments that span several disciplines 
and it includes scanning, image 
display and analysis, terrain model- 
ing, and geographic spatial analysis 
capabilities. 

According to Eric Tirrell, Inter- 
graph marketing manager for ar- 
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The landscape architects at Kendall-Versen in Tennessee use survey 
information from an architect to create a base map then use 
LandCADD tools to add in design details. The group says CAD makes 
it easy to move elements in a layout around. 
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chitecture, few Intergraph custom- 
ers use their systems exclusively 
for landscape architecture. How- 
ever, architectural firms who use 
computer graphics for architectur- 
al design will also prepare site 
plans, which may include land- 
scape architecture. 

One example of a landscape ar- 
chitectural firm successfully using 
Intergraph’s integrated systems 
approach to CAD and GIS is Daft- 
McCune-Walker Inc. (Towson, 
MD). A land-planning and devel- 
opment consulting firm, DMW pro- 
vides land-planning, engineering, 
surveying, environmental assess- 
ments, graphics presentation, and 
GIS services. 

DMW initiated a CADD strate- 
gy in 1985 following six months of 
research and business analysis. 
The goal was to retain its profit- 
able high-end accounts while im- 
plementing a strategy upon which 
it could continue to grow and de- 
velop its core services in landscape 
architecture. 

Originally, DMW purchased two 
Intergraph workstations and an 


Intergraph 200 computer. Today it 
operates with 12 workstations and 
two Intergraph 250 computers. For 
peripherals, DMW owns a 400dpi 
color electrostatic color and a 
400dpi black-and-white electro- 
static plotter from Versatec and a 
36-inch document scanner. 

For the first six months follow- 
ing installation DMW concentrat- 
ed on applying the systems to its 
repetitive engineering work where 
mathematical formulas could be 
applied to more productively pro- 
duce construction drawings for pro- 
jects, such as townhouse develop- 
ments and industrial parks. 

After this warm-up phase, DMW 
set about applying its Intergraph 
systems to tasks more directly asso- 
ciated with landscape architecture: 
illustration, site analysis, land anal- 
ysis, and 3D simulations. DMW has 
been especially focused on the areas 
of data acquisition via advanced 
scanning techniques and custom- 
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ized output routines for large-scale 
color electrostatic plotting. These 
techniques are used for large scale 
analysis and planning and have 
evolved to become the primary focus 
of DMW’s development group. 


Homemade Tools 

This development group has de- 
veloped photo montage techniques 
with Intergraph systems, and cus- 
tom color lookup tables are being 
implemented to improve the quality 
of the Versatec electrostatic color 
hardcopy. In addition, DMW is 
working to increase its scanned li- 
brary of trees, shrubs, and land- 
scape features to serve this simula- 
tion technique. 

Still, after all is said and done, 
there is no escaping the conclusion 
that landscape architects don't fit 
into any neat market segment 
from the vantage point of today’s 
computer graphics vendors. 

As John Danahy at the Univer- 
sity of Toronto’s Centre for Land- 
scape Research points out, computer 
graphics technology holds tremen- 
dous promise for the landscape ar- 
chitect and could be an effective 
tool for simulating the classic iter- 
ative design process. It can help 
designers better predict the end re- 
sult of a design x number of years 
into the future and provide an al- 
gorithmic approach to describing 
the trends of urban design on the 
landscape. 

But he emphatically states that 
today’s systems simply are not 
good enough to be used by the 
designer as an intellectual pros- 
thesis. He believes that CAD tools 
do nothing to amplify the land- 
scape architect’s intellectual abili- 
ties, but rather they aid in the 
analysis and delivery and testing 
of finished designs. 

Like others, Danahy maintains 
that until landscape architects 
have access to affordable, yet pow- 
erful 3D and 4D workstations and 
software, it is not likely that the 
profession as a majority will take 
up the technology. With the intro- 
duction of the new Personal Iris 
from Silicon Graphics, the hard- 
ware technology to make it all pos- 
sible seems closer than ever. But 
we can still expect itll be some 
time yet before computer graphics 
is incorporated fully in intuitive, 
artistic design creation. CGW 
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Using AutoCAD® Release 10's Advanced User Interface (AUI™), a 2-D profile (1) of the Eagle Engine’s™ 
main bearing cap is drawn. A few keystrokes (2) translate the part into 3-D. Sending the model to 
AutoSolid™ defines the part's intersecting bolt holes with Boolean operations. Returning the geometry 
to AutoCAD, multiple simultaneous views (3) assure correct placement of features. Passing a view to 
AutoShade™ creates a shaded visual (4) of the part's surface geometry. AutoCAD then details and 
dimensions the model in three plan views (5) for production. 


AutoCAD Release 10. Three new dimensions to the CAD standard. 


ith over 170,000 
success stories told in 
seven languages, run- 
ning on all significant com- 
puter makes and extended 
by hundreds of third-party 
programs, AutoCAD is the 
unquestioned CAD standard. 
AutoCAD Release 10 takes 
the standard to new dimen- 
sions with three major 
enhancements. 


Three-dimensional design 
lets engineers visualize and explore 
solutions from any viewpoint. 
Objects are rotated interactively, 
in real time, and displayed through 
any combination of four view- 
ports* By adding AutoShade™ and 
AutoFlix;" you can create realistic 
rendered images, in still or ani- 
mated form, for better interpreta- 
tion of spatial relationships. Profiles 
defined in AutoCAD can be sent to 
AutoSolid™ for sweeping or extrud- 
ing into finished solid models. 

3-D design is a new technique 
for many engineers, but AutoCAD 
makes it easy to use. Just three 
new commands give you full access 
to the benefits of 3-D. Plus, these 
new commands are found in 
AutoCAD’s Advanced User Inter- 
face ;“ which features pull-down 
menus, icons and dialogue boxes. 

Surface modeling lets design- 
ers put complex ideas into pro- 
duction faster. With AutoCAD 
you can use surfaces of rotation 


AutoCAD Release 10 runs on a variety of standard hardware, including the IBM® PC/AT® 
andCompaq® 286 and 386 personal computers. Release 10 will also be available for the 
IBM® PS/2° and Macintosh® II personal computers, and Apollo*, DEC® and SUN® workstations. 
AutoCAD files are platform independent because AutoCAD allows binary file exchanges 
between different hardware and operating systems without conversion. 


and revolution, tabulated cylinders, 
ruled surfaces and Coons patches 
to define sophisticated shapes. 

Entity handles bring addi- 
tional power and utility to Auto- 
CAD. Entity handles are unique 
numerical identifiers that are 
automatically assigned to entities 
such as points, lines and circles in 
AutoCAD drawings. External 
applications software can use 
entity handles to associate alpha- 
numeric information, such as 
part numbers and capacity rat- 
ings, to graphical elements in the 
drawing. This associativity is cre- 
ating an entirely new generation 
of sophisticated third-party appli- 
cations software. 

Of course, Release 10 includes all 
of the popular features and capabil- 
ities that have made AutoCAD the 


standard. The AutoLISP* program- 
ming language, for AutoCAD custo- 
mization, lets you create your own 
command macros to re-define 
AutoCAD as you choose. Third- 
party programs offer specialized 
packages for everything from 
chemical engineering to techni- 
cal documentation. 

AutoCAD is part of the Autodesk 
family of engineering software, 
offering professional performance 
on standard personal workstations 
at personal prices. The products are 
available through a network of auth- 
orized dealers who provide attentive , 
qualified support. Buyers can also 
choose Autodesk's national accounts 
program for volume purchases. 

Call today to find out how 
AutoCAD can add new dimen- 
sions to your design performance. 


AUTODESK, INC. 


2320 Marinship Way * Sausalito, CA 94965 
800/445-5415 extension 21 


CIRCLE 20 ON INFORMATION CARD 


Autodesk, the Autodesk logo, AutoCAD, and AutoLISP are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. AutoShade, AutoFlix, AutoSolid, Advanced User Interface and DXF are trademarks of Autodesk, Inc. Compag is 
a registered trademark of Compaq Computer Corporation. IBM, AT, and PS/2 are registered trademarks of International Business Machines Corporation. Sun is a registered trademark of Sun Microsystems, Inc. Apollo is a registered 
trademark of Apollo Computer, Inc. DEC and VAXstation 2000 are trademarks of Digital Equipment Corporation. * 16 viewports are available on 32-bit workstations. 
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Despite a distinct 
shortage of appropriate 
tools, a number of 
landscape architects are 
successfully applying 
computer graphics to 
their unique design 
problems 
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By Barbara Robertson 


f you think landscape archi- 
tects are just gardeners with 
fancy titles, you're in for a big sur- 
prise. 

Part civil engineer, part archi- 
tect, part horticulturist, mapmak- 
er, environmentalist, urban de- 
signer, and artist, these degreed 
and licensed professionals design 
parks, yes. But also, arcades, shop- 
ping center malls, children’s play- 
grounds, roadways, college cam- 
puses, golf courses, civic plazas, 
courtyards, hiking trails, and the 
grand entrances to corporate head- 
quarters. 

They evaluate, mold, and restore 
land being carved into industrial 
parks, resorts, and building devel- 
opments. They create site plans, 
city master plans, and evironmen- 
tal impact reports. So with a can- 
vas as big as, well, all outdoors, 
you'd think the number crunching 
and graphics power of computers 
would be widely applied in the 
field. Not exactly. At least not yet. 

Less than 30 percent of the land- 
scape architects in this country use 
CAD tools according to a recent ar- 
ticle in Landscape Architecture, a 
bimonthly publication from the 
American Society of Landscape 
Architects (Washington, DC). This 
lack of acceptance is not because 
landscape architects are Luddites: 
Many firms are using computers 
for office automation, to collect 
plant lists, and to publish master 
plans (often 300-page books with 
maps, photographs, drawings, and 
text). They just aren’t using com- 
puters for landscape design. 

It seems that trying to squeeze 
all outdoors through a computer 
tube is not that easy. 

“IT have yet to see a commercial 
product that handles a landscape 
architect’s needs,” says John Dan- 
ahy, professor of landscape archi- 


tecture at the Centre for Land- 
scape Research and head of the 
Simulation Laboratory at the Uni- 
versity of Toronto. “LandCADD is 
the best, but it sits on top of Auto- 
CAD (a general purpose drafting 
program). There are no packages 
designed from the ground up for 
landscape architects.” 


Common Ground 

There are, of course, some simi- 
larities between architecture and 
landscape architecture that make 
it possible for landscape architects 
to make some use of CAD tools. 
Landscape architects do, for exam- 
ple, work with structures. And, as 
with architects, the accuracy of 
drawings created with CAD tools 
helps landscape architects avoid 
on-site construction errors, provide 
a safety net for firms concerned 
about potential lawsuits, and low- 
er the cost of errors and omissions 
insurance. 

“We're using a computer for the 
accuracy, says Timothy Keyser of 
Weather/Falker Developments 
Inc. (Farmington Hills, MI), a com- 
pany that specializes in shopping 
center developments. “When you 
do a scale drawing by hand, a 50- 
foot property line can easily be- 
come 52-feet.” 

But while CAD tools are useful 
for creating base plans, structures, 
and the symbolic outlines of site 
plans, they are less useful for final 
renderings of a landscape than, for 
example, a detailed drawing of a 
building. 

“It’s great to be able to crank out 
1000 rubber stamps of tree sym- 
bols, but do we use CAD elevations 
to depict the design? No,” says Tim 
Gilbert, a landscape architect with 
the department of Parks and Re- 
creation for the city of Ann Arbor. 
“The computer uses diagonal and 


A California landscape architectural firm, Fong & Associates, found the 
3D models produced by Sigma Design's Arris software heloed developers 
consider the impact of shadowing, height, and pedestrian and vehicular 


traffic on this fountain design. 
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straight lines. It’s hard to get the 
soft, painterly quality we get by 
hand.” 

The bottom line is that it’s hard 
to describe rolling hills and curved 
walkways with tools designed to 
create walls, windows, and boxes. 

Therefore, many landscape ar- 
chitects use the CAD plots as per- 
spective drawings that become the 
graphical outlines they use to cre- 
ate hand renderings that add a 
suggestion of movement and sea- 
sonal changes to a design that’s 
composed, in part, of living and 
moving elements. 

Furthermore, landscape archi- 
tects aren’t as able to use repeat- 
ing elements as architects. “Archi- 
tects tend to use a lot of repetitive 
items,” explains George Bury, 
landscape architect and CAD man- 


ager for Fong & Associates (Costa 
Mesa, CA), a firm that specializes 
in urban corporate headquarters. 
Bury points out that standard win- 
dows and doors often are repeated 
throughout several floors of sever- 
al similar buildings. “But with 
landscape architecture, each area 
is unique,” he says. “Therefore, the 
advantage in speed for us is pri- 
marily in revisions.” 

In addition, unlike most archi- 
tects, landscape architects need 
systems that can handle mapping 
and civil engineering tasks as well 
as produce working drawings. 
Therefore, they often end up lash- 
ing together and customizing sys- 


Although high-end systems, such as the animation system from Alias 
Research used to create this month’s magazine cover, can produce 
striking images, many firms choose to generate final sketches by 
hand to achieve the necessary level of realism. 
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(Image Courtesy Royston Hanamoto Alley & Abey) 
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tems designed for general-purpose 
mapping, architectural drafting, 
civil engineering, and industrial 
design. Or they use graphics tools 
for only part of the process. 

“It does seem that we’re always 
struggling against the technology 
to get what we want,” says Bob 
Allsopp, a partner in the firm of 
duToit, Allsopp, Hillier Associates 
(Toronto), which specializes in ur- 
ban design. “Most systems are con- 
versions from something else.” 

Because the “something else” is 
often a system designed for engi- 
neers or architects, it follows that 
the early adopters of computer 
graphics technology are primarily 
using computer graphics for engi- 
neering calculations and to auto- 
mate the drafting process. 

“We're finding the best return 
for our investment in Intergraph 
systems is in the civil engineering 
aspects,” says Al Wainger, CAD 
manager for Greenhorn & O’Mara 
(Greenbelt, MD). “I can do earth- 
work calculations in five minutes 
that used to take two days.” 

“We’re also using the system for 
basic site planning, base sheet pro- 
duction, and for certain large-scale 
mapping projects,” he adds. “Fortu- 
nately, we have enough work to 
only do that.” 

Typical projects for this multi- 
disciplinary firm (engineering, sci- 
ence, architecture), include the 
stormwater management, terrain 
analysis, site plans, grading, pav- 
ing entrance plans, etc., for Mont- 
gomery Village, Maryland, one of 
the first planned communities in 
the nation; master plans for indus- 
trial parks, such as a 290-acre 
business campus in Prince 
George’s County, MD; and envi- 
ronmental assessments for state 
and federal agencies. 

Starting with survey informa- 
tion from architects, or, perhaps 
digital information collected by the 
company’s photogrammetry divi- 
sion, planners first create digital 
versions of the existing topogra- 
phy. A drawing at this stage is in 
two dimensions, with two-foot in- 
tervals between contour lines. 

Second, they overlay a lotting 
plan on the topo map, add build- 
ings, “grade” the land around the 
buildings, and tie the new contours 


Barbara Robertson is the West Coast senior 
editor for CGW. 
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Greenhorne & O’Mara finds that its Intergraph system is most useful for solving civil engineering problems. 
But during a recent zoning board hearing, it proved to be an effective presentation tool. 


into the topography. 

Then the analysis begins. “We 
want to end up with the same 
amount of cut and fill,” explains 
John Bowers, a project manager 
and engineer in the land develop- 
ment division. Using three-dimen- 
sional drawings in wireframe and 
Intergraph’s earthwork analysis, 
planners, such as Bowers, adjust 
the drawings until the right bal- 
ance is achieved. Those drawings 
become the basis for further plan- 
ning and design. 

“Everything evolves from the 
same site plan,” Bowers adds. “We 
keep generating more drawings for 
different purposes. 

Final presentations range from 
2D plots of various views, to, if the 
client is willing to pay for system 
time, three-dimensional drive- 
throughs that include shrubs and 
trees as well as buildings, roads, 
and walkways. 

To do this work, Greenhorn & 
O’Mara relies on PC and VAX- 
based Intergaph systems in five of 
the company’s 13 offices and on 
nearly 30 CAD operators using 18 
different software packages. Each 
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operating unit is directly charged 
for the costs—now running about 
$400,000 to $500,000 per year, ac- 
cording to Wainger. And that 
means running two shifts of CAD 
operators per day, five days a 
week, to break even. 


Dropping Prices 

“We’re running on a pretty thin 
margin,” he says. “We’ve got to 
have high volume, and fortunately 
we do. But if the system is not 
used, or if it’s misused, we could 
lose money. Missing a deadline be- 
cause the plotter isn’t working that 
day, for example, is not trivial.” 

Those tight margins are sched- 
uled to ease next year when the 
company finishes paying for sys- 
tems purchased four years ago. 
“Today we could buy the equip- 
ment for about one-third the cost,” 
Wainger says, adding, “I feel like a 
guy that bought a calculator in 
1969 for $400.” The drop in hard- 
ware prices will enable Wainger to 
increase the number of systems 
and offices that have the systems. 

The lowering costs also mean 
smaller offices can take advantage 


of computer graphics systems as 
well. While few small firms would 
tackle all the engineering as well 
as all the landscape plans for the 
types of subdivisions typical to 
large firms, such as Greenhorn & 
O’Mara, their needs still mimic 
those of the large firms. They, too, 
need to create base maps, and from 
those maps, working drawings. 
And, as with Greenhorn & 
O’Mara, one purpose for the draw- 
ings is to get approvals for pro- 
jects—a process that implies many 
changes. 

Keyser at Weather/Falker De- 
velopments, for example, uses le- 
gal descriptions from legal docu- 
ments rather than spot elevations 
from a photogrammetry depart- 
ment to create a base map for a 
shopping center. Then, using a 
rough sketch created by one of the 
landscape architects in the firm, 
he begins creating the layout with 
Sigma Designs’ PC-based Arris 
software. The drawings go to engi- 
neers, architects, township plan- 
ning committees, and to major 
stores leasing space in the shop- 
ping center. 
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“We sometimes change a draw- 
ing 10 to 15 times,” says Keyser. 
“But when the original is in the 
computer I can easily make those 
changes, and that saves time.” 

For a tennis complex recently 
completed for Lee College in 
Cleveland, TN, Michael Versen of 
the Knoxville-based Kendall-Ver- 
sen division of the Land Design 
Group, used survey information 
from an architect to create the 
base map, then added walks, the 
tennis courts, lighting, grading, 
and planting—in many cases by 
using LandCADD parts libraries. 

“I was able to create several dif- 
ferent schemes very quickly,” he 
says. “By sliding the elements 
around like a puzzle, I could plot 
several drawings for the college of- 
ficials to choose from.” In addition, 
using the plant symbols in the 
drawing as keys to a database, he 
could generate material lists and 
cost estimates. 

Indeed, this ability to create vari- 
ations of a drawing is an advantage 
of CAD systems that’s second only 
to accuracy in the list of reasons 
landscape architects use CAD. 

Ann Kilpatrick, a landscape ar- 
chitect at The Architects Collabo- 
rative in San Francisco, for exam- 
ple, used AutoCAD to generate 40 
variations of a 1200-foot arcade to 
be built at Stanford University. “I 
was able to create full-scale draw- 
ings by repeating one arch in the 
column,” she says. 

So if, as these landscape archi- 


tects attest, engineering analysis, 
accuracy, and the automation of 
2D working drawings have such 
obvious advantages, why aren’t 
more landscape architects adopt- 
ing the technology? 


A Need for 3D 

The biggest problem is the lack 
of interactive, inexpensive 3D sys- 
tems. While many design profes- 
sionals today consider 3D graphics 
to be nice but optional, landscape 
architects consider 3D graphics a 
necessity. 

“The major reason for the lack of 
acceptance of computer graphics 
by landscape designers is the lack 
of 3D graphics,” says Mark Lind- 
hurt, a professor at the University 
of Massachusetts, and chairman of 
the ASLA computer committee. 
“3D is critical. Critical.” 

That opinion is echoed by other 
landscape architects. 

“We aren’t looking at any sys- 
tem that doesn’t have 3D capabili- 
ty,” says Bruce Shimizu, of Roys- 
ton, Hanamoto, Alley & Abey (Mill 
Valley, CA), a firm now in the pro- 
cess of buying computer graphics 
technology. 

“Our way of recording tends to 
be 2D,” says Bob Allsopp. “But we 
have to think in 3D, and we have 
to communicate in 3D. And while 
professionals can translate from 


2D to 3D in their minds, non- 
professionals don’t have that skill.” 

Allsopp, who also teaches at the 
University of Toronto, has been 
working with Danahy to create 3D 
simulations of urban designs using 
the University of Toronto’s model- 
ing software running on Silicon 
Graphics Iris workstations. One 
project, a design for the Parliamen- 
tary Precinct in Toronto, had pro- 
ponents advocating two different 
types of designs. One design had 
buildings enclosing an interior 
space. The second, and the one All- 
sopp’s firm promoted, was based on 
a 19th century model with free- 
standing Gothic buildings set in 
lawns. Using 3D computer graph- 
ics models, they were able to show 
the client how the proposed build- 
ings would look from various view- 
points. 

Three-dimensional graphics not 
only help clients make decisions, 
but help plans gain approvals. “We 
convinced one of our clients that 
we could solve his zoning problem 
by giving him a 3D view of the 
townhouse development,” says 
Greenhorn & O’Mara’s Wainger. 
“We did a series of slides, that 
showed shaded views from the back- 
yards of existing houses. He won.” 

Similarly, Allsopp is using simu- 
lations to show city planners and 
community groups, anxious that a 
proposed set of new buildings might 
destroy existing views, what those 
new views might be from different 
floors of various buildings. “You get 


The advantage of a CAD system, says Greenhorne & O'Mara, is that it allows designer's to incorporate a 
wide range of elements, such as roads, bridges, utilities, and contour lines, within a drawing. 
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a whole dynamic quality with inter- 
active 3D graphics that you can’t 
get from drawing perspectives,” he 
says. 

The difficulty Allsopp sees with 
3D models is in the lack of detail. 
“Without taking a lot of time to add 
details, the buildings look like study 
models in styrofoam,” he explains. 
“And people have difficulty relating 
to them.” 

Allsopp believes one solution 
might be to employ texture map- 
ping and to combine computer 
graphics with video. 

That might work for final presen- 


graphics to the task,” he says. 
“Sometimes complexity is distract- 
ing. Sometimes it’s wrong to have a 
real image.” 

For example, Danahy’s system 
would allow a designer to control 
the elements described in detail for 
real-time walk-throughs. “Like a 
flight simulator,” he says, “it allows 
the user to focus attention on what’s 
visually important.” 
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The Architects Collaborative was able to pursue the 
redevelopment of the Near West Campus at Stanford University using 
AutoCAD. The job included designing the connective elements and 
landscaping elements, such as these pavement patterns. 


tations, but it doesn’t help with the 
design process. “It’s no good having 
laborious technology in the early 
stages when you need something 
quick and dirty but convincing to a 
lay person,” Allsopp explains. “And 
we work in 3D from the beginning. 
When we're dealing with urban de- 
sign, we've got to get into 3D very 
quickly.” 

Thus, Danahy’s goal is to provide 
3D tools that can be used for quick 
sketches as well as for modeling. 
“There’s an amazing need for people 
to evaluate designs in real time,” he 
says. 

In brief, the system he envisions 
allows multipie representations of a 
data structure. The data for a build- 
ing, for example, could appear as an 
icon, a mass model, or a detailed 
drawing. And designers could toggle 
between the options. “We want to 
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In addition, Danahy wants to add 
rule-based instructions to the sys- 
tem to have, for example, a wall 
that knows what it’s made of and a 
building that knows it’s number 24. 
“I want designers to be able to place 
icons like Lego bits and be able to 
search and replace elements within a 
design with other elements,” he says. 

That kind of system takes dedi- 
cated graphics hardware. “We need 
40,000 to 50,000 polygons per sec- 
ond before we can get images on 
screen that have richer information 
than we could get with manual 
methods,” Danahy claims. “The Iris 
is just barely fast enough.” 

But with that level of perfor- 
mance now available on worksta- 
tions, such as the new Personal Iris 
for about $25,000, he expects land- 
scape architects will begin using 
interactive 3D. 


“T believe we'll see offices using 
PCs for drafting and the Personal 
Iris for visualization,” Danahy says. 
At first, by designing on PCs, send- 
ing files to workstations for simula- 
tion and testing, then back to the 
PCs for changes. With the next gen- 
eration of software, however, he be- 
lieves models will be created initial- 
ly on the 3D workstations, then 
transferred to PCs for 2D working 
drawings. In fact, “It’s possible that 
we could automate much of the 
working drawing function,” he says. 

Landscape architects are already 
being pushed into using computer 
graphics by clients and consultants 
using or aware of 2D graphics tools. 
Some firms, for example, are look- 
ing at CAD systems for the first 
time after being unable to bid on 
public projects that required digital 
output. 

Meanwhile, it’s likely that as 
more graphics vendors take notice 
of this largely ignored niche, more 
systems designed for landscape ar- 
chitects will emerge. While seem- 
ingly smaller than the architectural 
market—ASLA has 10,000 mem- 
bers, a number they estimate repre- 
sents half the landscape architects 
in this country—there is little com- 
petition now. 

Furthermore, a system developed 
for landscape architects might well 
be used by landscape contractors, 
gardeners, city planners, wholesale 
and retail nurseries, and others. 

One could imagine a system, per- 
haps not too far in the future, that 
offers 3D modeling for conceptual 
design as well as presentations, in- 
cludes mapping tools, a database 
that provides maintenance informa- 
tion as well as costing information 
for elements in a drawing, plant 
generation tools, automated draw- 
ing functions for creating working 
drawings, analytical tools for site 
design, links to video systems, and 
libraries of maps and images stored 
on optical disks. 

With the price of 3D hardware 
dropping, with PC drafting systems 
beginning to add 3D capabilities, 
and with modeling and parametric 
tools, such as those Danahy is pro- 
posing, and database functions typi- 
cally associated with GIS systems 
being added to CAD systems, the 
foot-dragging landscape architects 
might find computer graphics too 
compelling to resist. CGW 
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Animations are now easy {fo 
make on inexpensive computer 
But interfacing to video is still 
expensive and remains the 
stumbling block to affordable 
desktop video. 


For video artists, the personal 
computer has emerged as a 
powerful and affordable tool. 
This frame was inspired and 
made from models of scientific 
animations. 


Gregory MacNicol ia a contributing editor of 
Computer Graphics World. All of the images 
appearing in this article, except for The Jug- 
gler, were created, and are copyrighted, by 
the author. 
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Desktop Video: 
Myth or Mistake? 


By Gregory MacNicol 


esktop video.” It’s a term 
being bandied about more 
and more lately. Is it, as 
many are saying, an idea 
whose time has come? After all, we 
appear to have all the ingredients 
including affordable low-cost com- 
puters with high resolution, abun- 
dant color, nimble speed, and ver- 
satile software—particularly in 
the graphics arena. 

So is the computer-generated 
image finally coming to life on the 
desktop? Will we see convincing 
color displays communicating the 
moving pictures that are worth the 
proverbial thousand words per im- 
age? Will we have the technology 
at our fingertips to produce the 
kind of 3D effects we’ve seen on 
Star Trek? 

The answer, in short, is—not 
just yet. But the real story is com- 
plex and requires some sorting out. 
So, before launching into the good 
news and extolling the virtues and 
potential of home-made animation, 
let’s take a moment to 
clarify what’s meant by 
the term “desktop video.” 

A definition is no easy 
matter because the tech- 
nology is in a state of tu- 
multuous transition. What’s 
more, desktop video ap- 
pears to be going in a num- 
ber of directions, simulta- 
neously. However, for the 
purposes of this discussion, 
desktop video is computer-gen- 
erated animation that is based 


The newer computer- 
animation systems can composite 
live video, shown here in black and 
white, with computer synthesis. 
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on the hardware capabilities of the 
more powerful personal computers. 
At present, production is sub- 
broadcast quality, yet it is notice- 
ably superior to amateur video. 

And before going any further, 
we should clarify what desktop 
video is not. It is not interactive vi- 
deodisc programs, which mix com- 
puter-generated images with video 
backgrounds, and therefore video- 
disc programs will not be included 
in this discussion. 


The Hardware Connection 

In many ways, the evolution of 
desktop video parallels that of 
desktop publishing. At the bottom 
of both nascent technologies is the 
availability of the more capable 
and affordable personal computer. 
Computers can now be purchased 
in the under $2000 range with 
high-resolution displays and 
the ability to pro- 


duce high-quality graphic output. 

Clearly, it is the new hardware 
that is responsible for the emer- 
gence of these new “desktop” in- 
dustries. The average enthusiast 
with a relatively modest invest- 
ment (under $5000) can now pro- 
duce creative and presentable ani- 
mations. In fact, some desktop vid- 
eo output has commercial possibili- 
ties. For example, the award win- 
ning film Dance of the Stumblers 
by Steve Segal was produced on an 
Amiga computer. 

Desktop video software has been 
designed to address the needs of 
different kinds of production. One 
of these is the need for quick, self- 
made moving images. It is de- 
signed to support those who 
want to custom-tailor 


The Juggler was created with Sculpt 3D from Byte-by-Byte on an 
Amiga computer, which has shown great capacity for creating video 
animation. 


brief animated images. 

Using the appropriate software, 
flying logos can be made to fill sev- 
eral minutes of network programs, 
corporate presentations, conven- 
tion come-sees and can even be 
used to spruce up educational pro- 
grams. In fact, some educational 
videos like Ontario-TV’s animated 
series on the principles of physics 
is entirely computer-generated. 

Another market still largely un- 
tapped is business graphics. Ani- 
mation can dramatically enhance 
the effectiveness of business mes- 
sages and has huge market poten- 
tial. For example, demonstration 
graphs, which are made to respond 
dynamically to varying situations, 
are not only captivating visually, 
but are highly informative. 

Scientists, too, can use desktop- 
video techniques to help them en- 
vision the very complex interrela- 
tionships inherent in volumes of 
data. And for those with the requi- 
site creativity and perseverance, 
desktop video promises with its 
technological horsepower, to com- 
pete with the big guns in the TV 
and motion-picture industries. 

There is no doubt that on the 
computer (desktop) side of the 
home-video equation, the hard- 
ware tools have already arrived. 
On the low end of the cost spec- 
trum, the user can choose between 
the Atari (Sunnyvale, CA) and the 
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Amiga (Commodore, West Ches- 
ter, PA). And the software is im- 
pressive: CAD 3-D (Antics, San 
Francisco, CA) for the Atari and 
Sculpt 3D (Byte-by-Byte, Austin, 
TX) or The Animator (Aegis, San- 
ta Monica, CA) for the Amiga are 
outstanding products and there are 
others looming on the horizon that 
are equally promising. Both these 
affordable computers can provide 
the user with real-time viewing of 
short animated segments. More 
importantly, they have video com- 
patibility built-in. 

On the higher end of the cost 
spectrum there are the 80286 (AT 
type) and 80386 IBM-type comput- 
ers. When coupled with a graphics 
board, such as one of the Targa se- 
ries from Truevision (Indianapolis, 
IN), these machines become pow- 
erful graphic engines. Several ani- 
mation packages, such as the ones 
produced by Crystal Graphics 
(Sunnyvale, CA), are available to 
harness the capabilities of these 
computers. 


The Bad News 

While these developments are 
impressive and promise untold 
hours of delight, not only for the 
desktop-video producer and his au- 
dience, the story of desktop video 
has a downside that also needs to 
be told. Because we are accus- 
tomed to viewing images on a TV- 


like screen, it is natural to con- 
clude that the imagery produced 
by the process that we are calling 
desktop video is compatible with 
conventional television sets and 
VCRs. Unfortunately, this is not 
the case. The incompatibility of the 
two technologies is perhaps the 
major technical stumbling block 
that needs to be overcome before 
desktop video can truly come of 
age. The truth is, converting video- 
like imagery to true video is no 
easy matter. It is an expensive and 
far-from-user-friendly process. 

Indeed, in contrast to real-time 
viewing, most computer animation 
is made frame-by-frame. There- 
fore, an intermediary device (the 
video controller) must be used to 
communicate video instructions to 
the VTR during the recording and 
playback of the animated se- 
quence. This device provides all 
the information required to control 
the video process including when 
to start and stop, the reading of the 
time code, the recording of each in- 
dividual frame, and the amount 
and timing of “roll back.” 


Making Matters Worse 

The recording process is so de- 
manding (and hardware abusive), 
that a conventional off-the-shelf 
videotape machine (’4-inch VHS) 
can’t do the job very well. And the 
heavy duty *4-inch units often cho- 
sen to perform this essential chore 
are expensive. What’s more, if 
quality video output is the goal, a 
whole range of video peripherals 
will be required for conversion, 
support, verification, and compo- 
nent matching. Needless to say 
this equipment can be expensive. 

To make matters worse, the 
“standard” supposedly utilized by 
one company’s product may or may 
not match the same standard as 
realized in another company’s 
product. In other words the so- 
called standards have not jelled. 

As a computer-animation con- 
sultant, I get frequent calls from 
frustrated users about equipment 
that is supposed to work with other 
equipment but doesn’t. Sometimes, 
for example, we may find that the 
video signal does not match its 
published specification, and so 
while it might look great, it is im- 
possible to duplicate. 

Even if the animation from the 
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computer can be viewed in real 
time, converting the output to vid- 
eo can be a difficult and expensive 
process. For example, one of the 
least expensive VGA-to-video con- 
verters costs about $10,000. One 
particular unit from RGB Technol- 
ogy (Berkeley, CA) can also per- 
form special tricks, such as reduc- 
ing flicker and controlling the as- 
pect ratio (the horizontal-to-verti- 
cal size) of the output. But, for the 
occasional user its cost may be 
hard to rationalize. After all, the 
computer probably costs much less 
than a converter would. 

For many of the same reasons 
that film-development services 
have evolved to handle still pho- 
tography, a new industry is emerg- 
ing to “develop” the raw video into 
finished VCR-compatible output. 
These new service bureaus, usual- 
ly offshoots of existing postproduc- 
tion video facilities, can take an 
animation sequence (and its mod- 
els) from a producer’s floppy disk, 
and render them onto any format 
of professional-grade video. 

A company utilizing Topas Soft- 
ware from AT&T Graphic Soft- 
ware Labs (Indianapolis, IN), 
might, for instance, create a model 
and an animation sequence on 
disk. Sent to a service bureau, the 
images on the disk can then be 
rendered, frame-by-frame, and 
placed onto '2-inch, *4-inch, or 
broadcast 1-inch video at the origi- 
nating company’s discretion. 

Two excellent examples of this 
kind of service are provided by 
Penrose Productions (Menlo Park, 
CA) and Video Techniques (Atlan- 
ta, GA). Both of these outfits have 
developed rendering services to 
support Crystal Graphics 3-D (via 
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Time Arts, Santa Rosa, CA) soft- 
ware. Utilizing state-of-the-art 
hardware, such as a $120,000, 1- 
inch, Sony videotape recorder and 
the latest encoders to ensure color 
stability, these companies have all 
the resources necessary to produce 
top-quality professional output. 


Low-Cost Rendering 

One service bureau, Visualize 
(Santa Monica, CA) provides low- 
cost rendering on a high-quality 
digital video format, D-1. Images 
created on the Mac II with Macro- 
mind’s (Chicago, IL) Videoworks 
can be created frame-by-frame and 
stored onto the Genius (Studio 
City, CA) 2GIG, a 2-gigabyte tape 
drive that uses Sony’s 8mm video- 
tape. The tape can then be ren- 
dered at the Visualize facility in its 
optimal video quality, the D-1 for- 
mat. According to Byron Wagner 
of Genius, the rates are very low, 
$100 for 50 seconds of animation. I 
recently saw a demo of 2D anima- 
tion on the Mac II at Apple by By- 
ron and was favorably impressed 
by the perfect quality of the Mac II 
to the video D-1 format. It will be a 


It took one hour to create and 
10 hours to render a five-second 
sequence of these spinning and 
rotating objects (left) using Topas 
on an IBM PC/AT. 


Corporate videos (below) 
represent a growing market for 
computer animation. 


long time, however, before any dig- 
ital format becomes affordable “for 
the rest of us.” 

Regardless of whether the ren- 
dering to video is to be done in- 
house or via an outside service bu- 
reau, the fact is that computer ani- 
mation is labor-intensive. Three- 
dimensional animation is difficult 
to visualize and to implement. 
Even if it didn’t take a great deal 
of computing brawn to create the 
animations, it still takes even a 
fairly powerful computer a long 
time to complete the calculations 
that result in the images. The pro- 
cess is called rendering and, be- 
cause it is so time consuming, it is 
the bane of the computer graphics 
artist. Even the $20-million Cray 
utilized by the now defunct Digital 
Productions was unable to render 
images in real time. And because 
time is money in the animation 
business, rendering gets expen- 
sive. Rates range from $95 per 
hour of rendering time from Pen- 
rose to $78 to $175 at Video Tech- 
niques, depending on the hard- 
ware used and on the level of out- 
put quality required. 
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I’ve had the opportunity to use 
most of the current computer ani- 
mation systems currently on the 
market. What I find most trouble- 
some is the software. There are mi- 
nor and even major bugs in all of 
the programs, which is a complaint 
that could be made of most soft- 
ware that has not been through 
numerous revisions. 

But what is more distressing is 
that the user interface does not ap- 
pear to be evolving as it should. 
Faced with the unavoidable prob- 
lem of complexity and capability 
versus ease of use, most software 
houses have chosen a middle path. 
And sadly, the user’s concerns and 
process are not getting the attention 
they deserve. The result is that 
most programs are hard to use and 
require not only 3D-animation ex- 
pertise but a daunting investment 
in time to master the particular 
quirks of the program. Companies 
opting for in-house animation must 
accept a considerable amount of 
ramp-up time and must hope that 
the operator will stay on-board long 
enough to justify the training. 


An often overlooked issue is qual- 
ity. Is the average American viewer, 
who typically processes several 
hours of professional broadcast TV 
viewing each day, going to tolerate 
sub-professional computer anima- 
tions? The stunning imagery we 
take for granted on broadcast TV is 
created by skilled professional 
graphics artists and is sequenced 
(story-boarded) by experienced writ- 
ers. At the professional level of pro- 
duction, 10 seconds of viewing time 
might take months to produce. 
When it comes to video, there are 
very few shortcuts to quality: You 
get what you pay for. 


Looking Down the Road 

So has the age of desktop video 
arrived? The answer is a qualified 
yes. Desktop video is here and it’s 
coming on strong. It has all the 
problems associated with an im- 
mature technology (such as lack of 
consistency in standards) but these 
will be worked out—sooner or lat- 
er. In the meantime, unwary us- 
ers, who are beguiled by the siren 
song of Disney-like production ca- 


The Panasonic Boom: the next generation in business. 


‘“‘Let’s face it. If you’re not using a scanner 
to get the work in, then it’s taking too much 
time to get the work out.” 


Panasonic 


Office Automation 


Copiers, Typewriters, Peripherals, 


Printers and Facsimilies. 
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pability at home are in for massive 
doses of disheartening reality ther- 
apy. Unpleasant surprises await in 
terms of either poor quality im- 
ages, unexpected postproduction 
expenses or both. 

For the foreseeable future, the 
major stumbling block to desktop 
video will continue to be the video 
connection. With a myriad of in- 
compatible standards in the way of 
fluent animation quality, produc- 
tion will remain expensive and dif- 
ficult to implement. But, the in- 
dustry continues, even defiantly, 
to stumble along in the right direc- 
tions. Eventually the video prob- 
lems will be resolved. 

For graphics, the bottom line is 
communication. And desktop vid- 
eo’s less-expensive production tools 
are already making inroads into 
the process. Even now, in the right 
hands, the pixel is proving to be 
mightier than the word. We are 
standing at the threshold of vast 
new communications vistas. No 
wonder, then, that the first steps 
are occasionally awkward and 
seemingly misguided. CGW 


You've invested a lot in Desktop 
Publishing software, graphics and color cards, 
fancy printers. But if you’re only using your 
keyboard or mouse, you’re not using you’re head. 

With a Panasonic Image Scanner, 
you input text and graphics directly. And you can 
scan at 400 dpi resolution, so you're looking 
at crisp, clear images—significantly sharper 
than the general standard of 300 dpi. 

But you’re not sacrificing speed. 
Depending on the software and hardware, you 
can scan a letter size page in under 10 seconds 
(significantly faster than the average of 20 
seconds for other scanners). 

The FX-RS505 and FX-RS506 also 
feature a flatoed design that accommodates 
books, flats, photos, blue prints and legal docu- 
ments. The FX-RS506 does it with 16 shades 
of grey, for superb contrast and definition. It 
even has an optional document feeder. 

Both models support leading DTP and 
OCR software like PageMaker, Ventura Pub- 
lisher, Soot and Advantex. And the FX-RS506 
comes with Scan-Do Software running under 
the Microsoft Windows Environment. 

The Panasonic FX-RS505 & FX-RS506 
Image Scanners. Two of the best values 
in Desktop Publishing. And two of the many 
ways we're making our name felt around the 
Office, today. 

For the name of your nearest dealer, 
call toll-free 1-800-PIC-8086. 


The following are trademarks of their respective 
companies: PageMaker-Aldus Corp.; Ventura 
Publisher- Ventura Software, Inc.; SPOT-Hlagstaff 
Engineering; Advantex-Solution Technology, 
Inc.; Scan-Do-Hammerlab Corp.; Microsoft 
and Windows- Microsoft Corp. 
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Koh-I-Noor Disposable 


Plotter Pen — DPP 


Outstanding Features include: 


@ Developed by Koh-I-Noor in cooperation 
with leading plotter manufacturers. 


®@ Highest quality ink lines. 

® Consistent line widths from start to finish. 
e Waterproof and fade resistant inks. 

@ Prefilled ink cartridge. 


e Completely disposable system—no mess 
and no cleaning. 


e Adapt to almost every pen plotter. 


@ Six (6) styles for paper and vellum: 
— 4 line widths; 
— Black and up fo 9 colored inks. 


@ Five (5) styles for drafting film (with hard- 
tip points): 
— 5 line widths (new ultra-fine for HP and 
Calcomp 104X styles only); 
— Blackest black ink only (95% opacity); 
— Plotter speeds up to 60 cm/sec 
(24 ips). 
@ Now available for Calcomp 104X series 
plotter (“W” Style). 


e New “S” Style for tabletop HP style plotters 
for PC CAD and high-quality business 
presentation graphics. 


The greatest advantage of DPP, whether for 
use on paper or film, is that it is thrown away 


when the ink supply runs out, which means 
throwing away any maintenance problems 
that might have been building up in the air- 
vent channels. 


For more information, see your dealer or 
send coupon. Koh-|-Noor Rapidograph, Inc., 
100 North St., Bloomsbury, NJ 08804 (201) 
479-4124. In Canada: 1815 Meyerside Dr., 
Mississauga, Ont. LST 1G3 (416) 671-0696. 


KOH-I-NOOR 


RAPIDOGIRAPH" 


Or@tring company 


The original, most innovative concept 


” Style 


lcomp Plotters 
memeeng © (CxCept 104X) 


In plotting since the plotter. 


Also available for film 


i Show me more, Koh-I-Noor! 
Please send me your free Plotter Supplies Catalog No. 4. 
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ADDRESS 


CITY 


PLOTTER MAKE 


NAME (please print or type) 


MODEL 


STATE AIP 


Koh-l-Noor Rapidograph, Inc., 100 North St., Bloomsbury, NJ 08804. 
In Canada: 1815 Meyerside Dr., Mississauga, Ont. LST 1G3 
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GIS Technology Matures 


Now users have two 
approaches from 
which to choose 


By Eric Teicholz 


A new, feature-oriented 
approach to mapping has been 
introduced by C.H. Guernsey & 
Company as an alternative to the 
traditional, sheet-oriented 
approach taken by market 
leader ESRI. Here, two digital 
terrain models have been 
combined on Guernsey's Earth 
One GIS to evaluate a proposed 
strip mine reclamation project. 
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n 1983, commercial geographic 

information system (GIS) tech- 

nology was in its infancy. The 
market was small, most of the 
GISes available required large 
mainframe computers to store in- 
formation and perform compute- 
intensive analyses, and many of 
the basic algorithms, especially 
those related to vector-based data 
structures, were still being devel- 
oped in universities. 

Since then, the GIS market has 
grown tremendously: GlISes are 
now used in such diverse applica- 
tions as natural resource manage- 
ment, energy exploration, market- 
ing and military analysis, and 
medicine; similarly, statistics from 
DataQuest (San Jose, CA) indicate 
that the market for digital map- 
ping in 1988 will be $592 million, 


with $296 million being spent on 
GIS technology. By 1992, Data- 
Quest forecasts $948 million will 
be spent on digital mapping, with 
GIS technology capturing $616 
million of that figure. This explo- 
sive growth can be attributed pri- 
marily to a greater availability of 
third-party spatial databases, an 
increase in PC use, and lower 
hardware costs in general. 


Breaking with Tradition 

With this market growth, GIS 
technology has matured. A new, 
feature-oriented approach to map- 
ping has been introduced as an al- 
ternative to the traditional, sheet- 
oriented approach, enabling GISes 
to be used on today’s more power- 
ful, 386-based PCs. 

To understand the benefits of 
each approach, a description and 
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example of sheet- and feature- 
oriented GISes is in order. 

Traditional, sheet-oriented 
GISes treat spatial, or locational, 
data as very large electronic draw- 
ings comprised of graphics features 
organized into layers. All spatial 
data is associated with a sheet and 
stored in a file. To retrieve a par- 
ticular feature, such as a land par- 
cel or a political boundary located 
on more than one sheet, the GIS 
must merge, search, and then split 
apart the relevant files containing 
data on all features located within 
that sheet. This large-system ap- 
proach results in a great deal of 
computer overhead and unneces- 
sary processing. 

The new, feature-oriented ap- 
proach to mapping involves storing 


cartographic information as map 
features that are independent of 
map sheets. The features can be 
combined in any number of user- 
defined ways, depending on the ap- 
plication. Moreover, a tight inte- 
eration between graphical and at- 
tribute information means that 
complex queries can be performed 
rapidly, even on large files. By us- 
ing networked PCs as well as 
workstations, both data and com- 
puting resources can be distributed 
within an organization to achieve 
the best possible use of costly data. 

Possibly the best-known manu- 
facturer of sheet-oriented GlISes is 
Environmental Systems Research 
Institute (ESRI, Redlands, CA), 
with its ARC/INFO GIS. Available 
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for the past six years, ARC/INFO 
was one of the first commercial 
GIS products on the market and is 
the undisputed leader in terms of 
GIS sales, with an installed base of 
close to 800 systems and a current 
selling rate of close to one worksta- 
tion per day and four to five PC 
systems per day. 

ARC/INFO runs on a variety of 
32-bit minicomputers, main- 
frames, and workstations. Recent- 
ly, a substantial portion of the soft- 
ware was rewritten and optimized 
for a 640K, DOS-based IBM PC. 
These pcARC/INFO modules sell 
for $1000 to $2500 each, with an 
average hardware/software config- 
uration price of just under $25,000. 

As mentioned, ARC/INFO’s 
sales statistics are impressive, and 
the company has sold more sys- 
tems than the combined sum of its 
competitors (Intergraph, Syner- 


Eric Teicholz is president of Graphic Systems 
Inc, a Cambridge, Massachusetts-based 
automation publishing and consulting firm. 
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The concept of layers 
differentiates Earth One from 
CADD and many other GlSes. 
Here, vector building information 
has been layered on a 
processed aerial photo of a 
military installation. By pointing 
to the building, the user can 
retrieve the detailed building 
construction drawings and 
information about the use of 
each building. 
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com, Geovision, and Geo- 
based). There are many 
reasons for the product’s 
success, but perhaps the 
most significant are its 
comprehensiveness, its 
ability to work with a 
number of existing data- 
bases and relational da- 
tabase management sys- 
tems, and its flexibility. 

ARC/INFO is built 
around two integrated 
modules—ARC~ and 
INFO—which are linked 
by a common cartograph- 
ic feature identifier. The 
ARC module manages 
the cartographic data 
and stores the data into 
ARC files, which contain 
coordinate and topologi- 
cal data, and attribute ta- 
bles, which contain sta- 
tistical data. 

The INFO module is a 
relational database man- 
agement system that 
manages the tabular data that de- 
scribes the attributes of the carto- 
graphic features in ARC. INFO is 
also used to query, manipulate, 
and generate reports. (Newer re- 
leases of ARC/AINFO will also let 
users integrate other relational da- 
tabase management systems, such 
as Oracle, RDB, Ingres, and d-Base 
III. In a multiuser environment 
such as Unix, these systems can be 
accessed and run concurrently 
within ARC/AINFO.) 

You can enter the cartographic 
data from a digitizer or a scanner 
or from an external image-process- 
ing system, from coordinate geom- 
etry information, or by converting 
the data from CADD and GIS 
packages and the US government’s 
existing digital files. All data is 
converted to an internal format for 
subsequent analysis and display. 

Other basic ARC/INFO modules 
include ARCEDITOR, an interac- 
tive graphics editor; ARCPLOT, a 
spatial query system that also gen- 
erates high-quality maps; and 
MAP LIBRARIAN, a system for 
managing large databases orga- 
nized into sheets, or tiles. 

Major ARC/INFO application 
modules include COGO, a set of co- 
ordinate geometry tools for civil 
engineering, surveying, and land 
records management; NETWORK, 
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TIN software was used to create, 
analyze, and display digital terrain data of 
Mount St. Helens. One of ESkl’s five 
integrated packages, TIN describes and 
analyzes 3D surfaces using a series of 
irregularly shaped triangles. 


which analyzes and manages net- 
works, such as roads, rivers, and 
electrical power utilities; and TIN, 
which creates and manipulates 3D 
surface data models using triangu- 
lar surfaces (an efficient data 
structure for this type of informa- 
tion). TIN can also generate con- 
tour maps, 3D displays, and sec- 
tions and perform Digital Terrain 
Modeling (DTM) calculations. 


An Interface for Every User 
ARC/INFO’s powerful user in- 
terfaces include a choice of screen 
menus, with pull-down menus ac- 
cessed with either a mouse or the 
keyboard; a terse command line; 
keyboard- or mouse-activated mac- 
ros; or user-written, application- 
specific interfaces developed by ac- 
cessing ARC/INFO’s object code. 
Interfaces are consistent across all 
platforms: When you enter a com- 
mand, you are prompted for data, 
such as coverage name and ap- 
propriate parameters. 
ARC/AINFO has its own macro 
programming language, called Arc 
Macro Language. AML is similar 
to the command languages provid- 
ed by the hardware vendors that 
ARC/AINFO supports. With AML, 
users can build machine-indepen- 
dent macros and menus. AML can 
also use and pass variables and 


perform logical branching, loops, 
and other GIS operations. 

ESRI’s research and develop- 
ment efforts are proceeding along 
many different lines. For one, the 
company increasingly sees ARC/ 
INFO as a “data integration ma- 
chine.” For example, with release 
5.0 (currently in Beta testing), 
DIME and TIGER files and water 
resources, scanner, image, SIF, 
and IGES data can automatically 
be read into ARC/INFO’s data- 
base. 

In addition, ARC/INFO is build- 
ing stronger relationships between 
data. Recent implementation of 
spatial indices that simultaneously 
manage graphics and attributes 
has increased processing speed. 
And, according to ESRI, release 
6.0 will have a more sophisticated 
data structure to handle complex 
forms and continuous mapping. 

A developer of the feature- 
oriented GIS is C.H. Guernsey & 
Co., a 60-year-old architectural and 
engineering consulting firm based 
in Oklahoma City. Two years ago, 
Guernsey and Mark LoChiano, the 
company’s software developer and 
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Map overlay, one of the manipulation and analysis functions 
performed by ARC/INFO, was used to generate this map showing land 
use in Japan. Besides computing points and lines in polygons, map 
overlay also computes polygons on other polygons, automatically 
calculating new polygons based on the mathematical overlay of 
polygons from separate maps. 


lead programmer, began the joint 
development and subsequent mar- 
keting of the Earth One GIS. 

The most striking aspect of Earth 
One is its performance on a 640K, 
DOS-based PC. The system, which 
has an installed base of close to 30, 
is a real-world, x,y,z-coordinate sys- 
tem with a continuous-world graph- 
ics data structure that is not re- 
stricted to information on a particu- 
lar sheet or drawing. 

All Earth One databases are 
user-definable, and each can be as- 
signed to a graphics layer. In addi- 
tion, Earth One includes analysis 
capabilities developed for the elec- 
trical power distribution industry 
(system analysis, trouble call, and 
customer management) and pipeline 
industry (linear, or network, calcula- 
tions and pipeline engineering). 

Like ARC/AINFO, Earth One has 
a powerful interpretive macro pro- 
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gramming language that lets users 
develop custom routines and menus 
and access all geographical and non- 
geographical data, with no practical 
limitations on the size of the geo- 
graphical area, the number of graph- 
ics points, or the size of the attribute 
databases associated with the graph- 
ics. However, unlike ARC/INFO’s 
arc-node structure, Earth One data is 
related through a connected chain. 

A powerful 3D terrain-modeling 
capability allows multiple models to 
be statistically manipulated, ana- 
lyzed, and displayed. Contours, 
slope analysis, and many other cal- 
culations are created on-the-fly from 
grids or scattered spot elevations. 

Earth One accepts input from 
scanners or video-capture boards 
and performs image-processing op- 
erations. Images can be appended to 
other graphical and statistical data- 
bases as a database record, and oth- 


er geographical information can be 
overlayed as an image. 

These capabilities, even the 3D 
analyses and computationally de- 
manding operations such as polygon 
overlay, are performed on large da- 
tabases on PC platforms with ac- 
ceptable response rates. Earth One 
does many things to accomplish this. 

For example, each item, or fea- 
ture, in Earth One is stored inde- 
pendently. Currently, 10,000 user- 
definable layers define the features 
with a pre-defined library of stan- 
dard layer definitions, such as a 
road, property boundary, or land- 
use cover. These layers are intelli- 
gent in that they are named for the 
geographical feature, keep track of 
default graphics symbolism, and 
maintain the appropriate links to the 
database definition for that layer. 


Layers & Filters 

The concept of layers is crucial to 
Earth One and differentiates the 
software from CADD and many 
other GISes. With feature-oriented 
GlSes, each type of item is drawn on 
a unique layer. Because there are so 
many layers, they are organized 
into chapters and pages. For exam- 
ple, if the user were to access a 
chapter of layers, named roads, and 
streets, he would be presented with 
a predefined listing of all of the road 
and street layers. Frequently used 
layers are normally assigned to 
function keys for quick access. 

Another concept associated with 
layers is that of filters. In storing 
data, Earth One keeps track of what 
an item is (its name) but not what it 
looks like (its graphics coordinates). 
As the user retrieves the graphics, 
the information passes through the 
layer filter, and variables, such as 
color, style, and symbol values, are 
assigned. This makes it easy to 
globally change the appearance of 
mapped information. 

Another unique aspect of Earth 
One is its database management 
system. There are two emerging 
standards for database querying fa- 
cilities: Structured Query Language 
(SQL) and Query By Example 
(QBE). SQL facilities tend to rely on 
a highly structured language inter- 
face to make inquiries into the data- 
base. QBE facilities, on the other 
hand, use more of a graphics ap- 
proach by providing various selec- 
tion tables that can be used to de- 


59 


hat is a geographic information system and 

how can you tell the difference between a map 
generated by a GIS and one generated by a CADD or 
AM/FM (Automated Mapping/Facilities Manage- 
ment) package? 

This question arises frequently from potential us- 
ers of GIS technology. Confusion over this issue 
stems from the recent introduction of GIS technology 
into nontraditional GIS markets and by the explo- 
sive growth and evolution of GIS and other map- 
producing technologies. As a result, vendors (mostly 
CADD vendors) introduce what they claim to be true 
GISes when this is often not the case. 

There are three types of map-producing systems: 
CADD systems, which generate high-quality maps 
with spatial data consisting of graphics features 
made of CADD drawing elements or custom symbols 
organized into layers; AM/FM systems, which gener- 
ate maps often used as data sources for engineering 
projects involving the design, construction, and man- 
agement of manmade objects; and true GISes, which 
generate maps by analyzing and modeling data in a 
number of ways based on the application. 

According to the Federal Interagency Coordinat- 
ing Committee on Digital Cartography, a true GIS is 
a “computer system designed to allow users to collect, 
manage, and analyze large volumes of spatially ref- 
erenced and associated attribute data.” This spatial 
data can consist of points, lines, or aerial characteris- 
tics or invisible boundaries, such as a school district 
or a land parcel. 

A GIS consists mainly of a user interface and sys- 
tem/database management, database-creation/data- 
entry, spatial data manipulation and analysis, and 


display/product generation functions: 


e The user interface is usually a menu, help screen, 
and/or display feature that helps the user interact 
with the GIS and its application modules. 

@ Database management is, to a great extent, con- 
trolled by application software and by the host com- 
puter’s operating system. Because operating systems 
are important in influencing the GIS’s ability to or- 
ganize, coordinate, facilitate, and execute system 
commands, the database management system must 
be written to optimize the flexibilities or limitations 
of a particular operating system. 

@ Existing data must be created or converted into 
the GIS. Because database creation and maintenance 
are the most expensive components of the GIS, the 
GIS must be flexible and sophisticated in both creat- 
ing and integrating various data sources. 

@ Several operations—performing statistical ana- 
lyses, integrating vendor-supplied and third-party 
modeling software, overlaying areas of interest, per- 
forming proximity searches, and clustering and ag- 
eregating data—are conducted when manipulating 
and analyzing data. Systems will differ in the limita- 
tions imposed by the encoding (raster or vector) and 
storage characteristics of the data and in their ability 
to transfer data from the GIS to external models. 

@ GlSes should display various types of 2D and 3D 
maps, charts, graphs, and tables; third-party inter- 
faces to CADD systems are beneficial. You should be 
able to output the images on a number of output 
devices, and user control over variables, such as col- 
or, patterns, symbols, text fonts, and placement and 
shading, are also important. —E£T 


fine a particular query. 

A user can specify a series of tests 
to search a database and flag partic- 
ular records for subsequent display, 
analysis, or report. For example, the 
user might want to search the rec- 
ords in an oil and gas well database 
and perform some Boolean-type 
queries. These records are assigned 
a temporary flag index that can sub- 
sequently be used for selecting them 
for use on a map, in a report, or ina 
user programming language. These 
indices, called Indexed Sequential 
Access Method (ISAM) indices, let 
the user quickly and flexibly access 
database applications. A feature’s 
relationship to other geographical 
items is maintained through the use 
of these indices. The ISAM lets the 
user generate map sheets in much 
the same way a report in a DBMS is 
generated. 

Earth One’s approach to geopro- 
cessing lends itself to distributed 


60 


processing. In other words, the user 
doesn’t have to explicitly tell the 
system where to store and retrieve 
data. Each of the databases can re- 
side on a different machine, and the 
system automatically tracks the lo- 
cation of every record and graphics 
feature in the system. 

By the end of the year, Earth One 
will be ported from DOS to other op- 
erating systems including OS/2, 
Unix, and Aegis. In terms of mar- 
keting, Guernsey is selling directly 
to end users as well as through dis- 
tributors and VARs. This allows en- 
try into a variety of vertical mar- 
kets in both private and govern- 
ment sectors in a price range of ap- 
proximately $10,000 to $30,000, de- 
pending on how many software 
modules are required. 

In short, GIS technology and im- 
plementation have changed dramat- 
ically over the last five years. Geo- 
processing technology is gaining 


more acceptance, traditional and 
new markets in the public and pri- 
vate sector are expanding, third- 
party spatial databases are becom- 
ing increasingly available, and the 
costs of GIS systems are decreasing. 

The undisputed market leader at 
this point is ESRI, with its ARC/ 
INFO system. The system’s power, 
breadth, scope of applications, and 
flexibility have greatly contributed 
to the product’s success. 

On the other hand, the new, fea- 
ture-oriented approach to GIS sys- 
tems represented by Guernsey’s 
Earth One is a striking departure 
from traditional, sheet-oriented 
GISes. Earth One offers impressive 
data storage-and-retrieval capabili- 
ties that result in extremely effi- 
cient PC implementation and dis- 
tributed processing use. These tech- 
nical capabilities should ensure an 
important role for Earth One in the 
geoprocessing arena. CGW 
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In order to supply a customer's CAD needs well into the future, you first Everything you need from A to E. 


must consider a company that has carried a solid reputation for quality far ® Our DPX Flatbed Plotters. They're flat-out performers. 
into the past. ® Our DXY Series Desktop Plotters. A giant step in performance witha 


Roland Digital Group is that company. small footprint. 
Quality, reliability and credibility are a natural part of Roland’s ® Our CAMM-1 Computerized Signmaker and our CAMM-2 


performance because we first take the time to Computerized Engraver. Signs and engraving 
find out our customer's needs .. . and then have never been so easy... or profitable. Our 


address those needs with innovative CAD pro- CAMM-3 Modeling Machine provides profes- 
ducts backed with superior design and support. ib Sacieosbim sional prototypes through 3-D modeling. 
Some of the products that have been GI We're Roland Digital Group. 


effectively designing the future are: When it comes to designing the future, you 
® The GRX 300 and 400 Series Plotters. WE DESIGN THE FUTURE can rely on our past. 
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MUTOH 


Wish for 
Pen & Pencil 


This holiday season, why not wish for the most useful§ / #& 
pen and pencil set ever for the professional—a Muto pencil =a 
compatible plotter. - gm» 


The F-910A, for example, takes either pen or pencil, 
and delivers resolution to 0.0004 inches for 
incredibly sharp, clear lines that make great 
copies, even with low-cost photostat systems. 


It’s also fast and efficient, running as fast as 
44.5 ips speed with acceleration up to 5.7G, 
so you don’t get behind on those busy days. 


For pencil operation, the quick-loading cartridge 
holds up to 40 leads, enabling longer, more 
economical operation. 


This season, discover the joys of pencil plotting from 
Mutoh, the innovator of quality plotting equipment. 


Were Giving You a Whole New Line. ’ 


NEW PRODUCT 
The F-910A plotter 


takes either pen or pencil. 
Resolution of 0.0004" 

Speed of up to 44.5ips. 
Accelerates up to 5./G. 
Pen/Vector Sorting Function. 
HP-GL compatible. 


MUTOH AMERICA INC. 
895 Cambridge Drive, Elk Grove Village. IL 60007 Tel: 312/952-8880, Fax: 312/952-8808. 
Western Office: 4883 East La Palma Avenue. Suite 505, Anaheim CA. 92807 Tel: 714/779-2326. 


MUTOH EUROPE GmbH. Klosterstrasse 112. 4000 Dusseldorf 1 F.R. Germany Tel: 0211/38613095 Fax: 211-362128 
In CANADA (West)604/984-4171 (Central)204/943-3010 (East)416/479-2223 


MUTOH INDUSTRIES Ltd. 


6-1, Naka-Meguro 4-chome, Meguro-ku, Tokyo 153 Japan. Tel: (03)760-6111 
Telex: 2422575DRAMUT J Fax: (03)760-6506 Cable Address: DRAFTERMUTOH 
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Creating Precision Graphics 


CAD and video imaging combine 
to bring photorealism to landscape & site design 


By Audrey Vasilopoulos 


wo hundred years ago, Eng- 


lishman Humphrey Repton 
carved for himself a niche as a 
landscape gardener. To help his 
clients visualize proposed land- 
scape designs, Repton surveyed 
subject sites and created a scaled 
framework of his proposed design 
changes. He then combined hand- 
drawn and written descriptions of 
the landscape as it existed with 
hand-drawn images of what the 
landscape would look like after his 
design changes were implemented. 
The 20th-century version of Rep- 
ton’s design tool, which has found 
a comfortable niche in most every 
designer/architect’s studio, is the 
technology of computer-aided de- 
sign. CAD, with its many sophisti- 
cated design tools, is now used by 
designers to generate renderings of 


Audrey Vasilopoulos is an associate editor of 
Computer Graphics World, 


everything from single-family 
dwellings to multilevel sky- 
scrapers. 

This design process has been 
taken one step further at Land De- 
velopment Laboratory, a Raleigh, 
North Carolina-based service bu- 
reau comprised of four designers 
with backgrounds in land plan- 
ning, landscape and building ar- 
chitecture, product design, and 
software programming. The ser- 
vices offered by the three-year-old 
company incorporate CAD technol- 
ogy with the most recent innova- 
tions in site surveying, video imag- 
ing, and rendering to present a 
photorealistic set of images that 
depicts a building site as it would 
appear before and after proposed 
construction. 

“The most common types of 
graphics used by design profession- 
als aren't readily understood by a 
general audience,” states company 
president W. Thomas Welsh. “Few 
people can visualize a proposed 


To help the Greenwood Partnership (Lynchburg, VA) visualize a proposed building site, LDL combines raster 


building by looking at plan and ele- 
vation drawings. But perspective 
drawings are more easily under- 
stood by professionals and non-pro- 
fessionals alike because they more 
closely resemble photographs. 

“While CAD technology helps de- 
signers generate these perspective 
drawings, it doesn’t enhance their 
ability to create a realistic depiction 
of a proposed design,” Welsh contin- 
ues. “But by taking accurate mea- 
surements of the proposed building 
site, videotaping the existing envi- 
ronment, and then combining these 
raster images with fully rendered 
CAD models of the proposed build- 
ing, were able to generate precise 
perspective graphics that help a de- 
signer analyze the visual impact of 
a design and make effective presen- 
tations to a general audience as well 
as one comprised of building and 
landscape architects, land develop- 
ers, and lawyers involved in land 
development law.” 

Welsh and his colleagues begin 


imagery of the existing site (leff) with a CAD model of the proposed building. Precise surveying techniques ensure 
accuracy, while the raster imagery provides realism. 
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uick, ame 
pick the higher priced CAD monitor 


Chances are you can’t. 

Chances are neither can your 
customers. That’s because at 
CADVISION, we design our 
monitors to perform better than 
our higher priced competitors. 

Take our “20” series of CAD 
monitors, the CPD-2010, CPD- 
2030 and the top of the line 
CPD-2040 — 3 monitors with 
varying degrees of resolution to 
handle any application from 
CAD/CAM/CAE, 3D solid 
modeling, or presentation 
graphics on dedicated 
workstations to PC-based 
systems. 

But it’s not only our price point that sets us apart. You see, CADVISION 
monitors have a contemporary, high-tech styling that is a true reflection of 
the industry they're designed for — so they look every bit as good as they 


The clean, crisp styling 
of CADVISION monitors 
complement every type of CAD 
installation. 


Bo 


perform. 

So, if you’re ready for more monitor for the money, call Glenn Wolk in 
N.Y,, at 516-864.9700. or Ed Rider in CA, at 213-618-9615. and find out why Horizontal Frequency 64.0 KHz 
the best monitor in the business is the best monitor for YOUR business. Vertical Frequency 60.0 Hz 

Oh, by the way, the top monitor is the CADVISION monitor... Video Bandwidth 120.0 MHz 
take our word for it. Resolution 640x480 | 1024x768 | 1280x1024 
Visual Corley More monitor...not more money. CRT 90 Inch 90° Deflection In-Line Gun CRT 
of Abel Image Research Dot Pitch Ovi 

ADY Tube Type Non-Glare/Black Matrix 
Phosphor Regular Type B22 
CHUGAI BOYEK! (AMERICA) CORP == sine 
55 Mall Drive, Commack, NY 11725 @ 516-864-9700 # FAX-516-864-9710 Sync Signal Chnonaite dav ak Green 


365 Van Ness Way, Suite 510, Torrance, CA 90501 @ 213-618-8615 = FAX-213-618-9963 
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with a CAD model of a proposed 
building, provided to them on disk 
by the client. If the model is in two 
dimensions, the team adds a third 
dimension using DataCAD, a 3D 
CAD package available from Micro- 
tecture (Charlottesville, VA). “Even 
when we receive predesigned 3D 
CAD models (which occurs with 15 
percent of LDL’s clients), sometimes 
we still have to work on them, usu- 
ally to orient polygons in the right 
position,” says Welsh. 

They then visit the site at which 
the client wants the building to be 
constructed, take measurements of 
the area using standard surveying 
techniques, and videotape the area 


APPLICATIONS 


ing sure that the field data is correct 
and that the images are aligned 
properly on the background. If 
something is misaligned, the team 
locates the source of the problem, 
corrects the errors with additional 
measurements and surveys if neces- 
sary, and realigns it before going 
further. 

Now that the necessary 3D model 
information has been generated, the 
material attributes of the CAD 
model must be described. To do this, 
Welsh and his colleagues have ex- 


the viewer will travel are then de- 
fined and positioned within the 
CAD file, and shadow casting and 
environment mapping techniques 
are also implemented. Because LDL 
ties all of its raster and CAD infor- 
mation to a common coordinate sys- 
tem, the company can generate 
CAD models from a vantage point 
representing any location in the en- 
vironment. 

All of this modeling information 
is appended to DataCAD’s database, 
where it is edited and manipulated 
through DataCAD’s interface. The 
images are then saved in a 3D ren- 
dering file and test-rendered using 
LDL’s proprietary rendering soft- 


For a European client interested in a building site in North Carolina, LDL designed a generic CAD building model 
and combined it with raster imagery of the existing site, a CAD-generated roadway, and actual images of magnolia 
trees. Then, by combining raster imagery of the interior of an office with the raster/CAD image of the building, LDL 


was able to show the client a view of the site from one of ifs proposed buildings. 


using a JVC BY110 industrial video 
camera. To ensure that the ele- 
ments in the image are in the same 
coordinate system, the LDL team 
uses a proprietary technology that 
allows them to accurately align the 
video camera with the measure- 
ments taken from the existing site 
and from the building information 
provided by the client. “That way,” 
says Welsh, “we’re reasonably sure 
that the images from the environ- 
ment will relate properly with the 
CAD model of the building.” 

The base imagery is brought into 
one of LDL’s in-house Tandon 
80386-based PCs through a Targa 
32 board. The images are rasterized 
from the source video signal, and 
video frames are selectively stored 
in digital format. The team then 
uses a proprietary rendering and 
alignment package to plot the CAD 
model onto the raster images, mak- 
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panded the capabilities of DataCAD 
with additional proprietary render- 
ing software that allows them to 
specify material properties for each 
element of the model, such as the 
building materials to be simulated 
and the transparency, reflectivity, 
and texture of the surfaces repre- 
sented. An additional proprietary 
package, with extensions that are 
similar to computer-aided specifica- 
tion (CAS) software, will also allow 
LDL to specify for the client the 
amount of materials (such as the 
number of square feet of brick) 
needed to construct a building. “We 
don’t directly support this capability 
yet,” says Welsh, “but we see it asa 
natural outgrowth of combining our 
technology with true CAS applica- 
tions.” 

Various light sources, vantage 
points from which the model will be 
viewed, and pathways along which 


ware; if there are any discrepancies, 
they are resolved. 

Generally, some elements in the 
raster image, such as trees, for ex- 
ample, will be removed from the en- 
vironment with the construction of 
the building. For such situations, 
LDL uses commercially available 
“paint-box” software, such as 
Truevision’s TIPS, to remove these 
elements from the final image. LDL 
then renders the CAD model on top 
of the edited raster image and over- 
lays on top of the model any ele- 
ments in the foreground that won’t 
be removed with the construction of 
the building. 

The end result of this meticulous 
work is generally in the form of a %- 
or “-inch, 512-line videotape of 
about four to seven minutes in 
length. LDL can also produce a fully 
edited promotional tape with or 
without a sound track, a series of 
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independent simulated images in 
video format for viewing by small 
groups, or slides of up to 4000-line 
resolution for larger groups. Output 
devices include Sony %-inch video 
recorders and Matrix film recorders. 

While the cost of these services 
depends on how many images are 
generated and whether or not they 
are motion or still-frame images, 
the average cost for three images 
without motion is $5500, and the 
average four- to seven-minute video 
costs between $5000 and $8000, ac- 
cording to Welsh. 

All in all, the entire process can 
take from three days to a month 
and a half, depending on the com- 
plexity of the project and the condi- 
tion in which the CAD model was 
handed to LDL from the client. 

The decision to design its service 
around a PC instead of a worksta- 
tion was an easy one for LDL to 
make, basically because the costs 
of development are less and be- 
cause the market with which the 
company deals is mostly PC-based. 
“Also,” adds Welsh, “the CAD pro- 
grams available now for the PC 
are becoming increasingly sophis- 
ticated in handling 3D operations. 

“That was one of the reasons 
why we chose DataCAD as our 
host CAD program,” Welsh contin- 
ues. “When we started out a little 
over three years ago, we needed a 
3D CAD program, and AutoCAD 
wasn’t available in 3D back then. 
We also found that DataCAD is 
easy to learn, so we stayed with it.” 

The company’s proprietary soft- 
ware acts as an enhancement to 
DataCAD in that it lets you add 
descriptors and allocate reflectiv- 
ity, transparency, and placement 
and description of light sources, as 
well as generate renderable files. 
“These issues become very impor- 
tant,” says Welsh. “So we wrote 
this program to allow us to start 
adding these descriptions. By tying 
together the technologies of CAD 
and CAS with specialized photo- 
realistic rendering, we're signifi- 
cantly helping contractors to accu- 
rately visualize the environmental 
impact of a project. This acts as an 
extension to available CAS prod- 
ucts, which help contractors to 
manage and determine project 
costs. 

“We also wrote another program 
that works within DataCAD to 
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translate certain DataCAD infor- 
mation into a renderable file for- 
mat that can be saved and ac- 
cessed through our own rendering 
software,” Welsh adds. 

To store all of these images, 
which can get quite large, LDL 
uses the 80386-based Tandon with 
a 110M hard disk that can accom- 
modate many images of about 1M 
a piece. The system also features 
an interchangeable hard-disk tech- 
nology that allows LDL to switch 
jobs in and out of the computer 
fairly easily. Called Data Pacs, 
these interchangeable hard disks 
allow the team to have several jobs 
up and running on one machine at 
the same time; to work on one or 


tween what is static and what is in 
motion. In addition,” Welsh contin- 
ues, “a companion board, also de- 
veloped by Truevision, takes the 
NTSC composite analog signal 
supplied by the video player and 
turns it into an RGB component 
analog signal from which we can 
extract frames. Then the Targa 32 
converts the signals from analog to 
digital format. Because it accom- 
plishes this in real time and in video 
frequencies, that means that every 
single frame of video that is on the 
tape is shown at that same rate in 
digital format on the Targa board.” 
This allows LDL to overlay in digi- 
tal format rendered images with a 
live video background. 

The LDL team likes working 
with CAD solid models provided by 
the client because, according to 
Welsh, “that cuts down on the de- 


Precision graphics presents a bright 
future for the process of reviewing and 
presenting visual designs. 


the other is just a matter of switch- 
ing from one hard disk to another. 

“This is a fantastic capability be- 
cause it means that I can get more 
work done on one machine,” says 
Welsh. “I can save a large CAD file 
and about 15 or 20 base images on 
that one 30M Data Pac and then 
use the large 110M hard disk in- 
side the machine to do the batch 
processing. This gives me enough 
space to generate 40 to 50 images. 
And when I run out of room, I just 
switch over to the Data Pac and I 
have another 30M of space with 
which to work. 

“This is an attractive technology 
that we’re happy to see coming 
along,” he adds, “because other- 
wise we would have to use mas- 
sively large hard disks, which can 
get expensive, or streaming tape 
technology, which involves a slow 
backup process.” 

The Targa 32 board completes 
the system. Says Welsh, “The 
Targa series offers superior image- 
capture capabilities as well as an 
overlay capability that lets us es- 
sentially set into the system the 
transparency level between the 
static frame buffer and the live 
video feed and get an interplay be- 


velopment time and it also gives 
our clients added security that 
what we're depicting really is what 
they designed and intended.” How- 
ever, says Welsh, “Two types of cli- 
ents don’t supply CAD models: 
those who have building plans but 
no CAD capability, and those who 
have no particular design in 
mind.” In these cases, LDL will de- 
sign its own solid model of a build- 
ing for use in the renderings. 

For these and similar situations, 
LDL can even generate interior 
views of the building to help show 
its clients other ways in which they 
can start looking at a project. “We 
collect raster footage of any move- 
ment going on by the site, such as 
people walking down the street,” 
says Welsh. “We then cut a window 
into the CAD image of the building 
and play that piece of videotape 
‘through the window.’ The images 
are combined, signaled, and re- 
corded on tape to simulate action 
outside the building. This effect 
has been known to really ‘wow’ our 
clients.” 

While LDL doesn’t see its visual- 
ization process as a replacement 
for traditional presentation media, 
the company does claim the advan- 
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SETTING THE PACE 
TAKES VISION 


In 1903, when the world of transportation 
was on wheels, Orville and Wilbur Wright saw 
its future in the air. 


Seventy-six years later, when the world of 
engineering was limited to wireframe technol- 
ogy, MATRA DATAVISION saw its future in 
solids-based CAD/CAM/CAE. 


Both were right. 


Today, EUCLID-IS from MATRA DATAVI- 
SION is the leading installed solids-driven 
CAD/CAM/CAE solution—offering advanced 
modeling techniques that streamline design, 
engineering and manufacturing through a dis- 
tributed, object-oriented data base. 


It is this unique combination of CIM tech- 
nology, coupled with engineering experience 
and professional service, that can help your 
company begin an integrated approach to 
manufacturing today. For more details call us at 
800-444-1590 or 508-640-0940 in USA; 
1-64 46 03 23 in France; 89-420 470: in 
Germany; 11-77 10 276 in Italy; 3-988 
10 35 in Japan; 203-63 12 22 in UK; 


<-> MATRA DATAVISION 


Grasping Tomorrow's Opportunities... Today. 
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tages—namely accuracy and real- 
ism—make this form of video im- 
aging more suitable for many pre- 
sentation situations. 

“We call this type of visual simu- 
lation ‘precision graphics,’ ” says 
Welsh. “Creating precision graph- 
ics involves bringing together sev- 
eral technological disciplines to 
create visualizations that are accu- 
rate, realistically textured, and 
readily understood by a varied au- 
dience. By combining these visual- 
ization capabilities with available 


APPLICATIONS 


CAD packages, we can present a 
bright future for the process of re- 
viewing and presenting visual de- 
sign issues.” 

And the fact that LDL achieves 
its goal using standard 80386 PCs 
underscores the potential of this 
technology to become a cost-effec- 
tive and useful addition to the de- 
signer’s studio. CGW 


Adding Pizzaz to the 
Corporate Meeting 


By Ellen Beal 


t a recent business meeting, em- 
ployees of Nynex Corporation 
took their seats in a hotel confer- 
ence room and waited for a round of 
speeches and slide shows to begin. 
Instead, what followed was a fast- 
paced, 2’2-minute video that looked 
more like a slick Madison Avenue 
commercial than a business presen- 
tation. 

The audience saw fellow workers 
at their jobs, as well as charts that 
summed up previous years’ perfor- 
mances and future goals. Demon- 
strations of products and services 
zoomed on to the screen, while ani- 


mated, cartoon-like characters boog- 
ied across the frames to a jazzy, up- 
beat musical score. 

By the time it was over, the video 
showed the audience what the divi- 
sions and products of Nynex were 
about, what the company was up to, 
and where it was heading. 


The State of the Art 

The creator of the presentation, 
New York City-based State of the 
Art Corporation, has been produc- 
ing and staging videos like the 
Nynex sequence for the past year. 
Founded by Peter Skerrat and Rich- 
ard Pincus, SOA has combined the 
latest in the video and computer 
graphics technologies to produce 


SOA combines live video and video effects with computer- 
generated art, scanned images, and text. It then sends a PC clone to 
the meeting site, connects it to a rented projection system, and runs 
the video off of the same type of computer used to create the 
presentation. 
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cost-effective alternatives to 35mm 
slides and overhead transparencies. 

In its efforts to adopt the latest 
technology, SOA was most recently 
a beta site for Sony’s (Park Ridge, 
NJ) ProMavica Still Image System 
and is now one of the first commer- 
cial users of this line of video compo- 
nents. SOA clients, meanwhile, are 
becoming some of video’s strongest 
supporters. “Today’s video world 
has changed dramatically,” says 
Bernie Smith, manager of Execu- 
tive Support at Bellcore, the re- 
search and engineering arm of the 
Bell Operating Companies (Living- 
ston, NJ). “Video is cost-competitive 
with slide shows, but it gives me op- 
tions I didn’t have before.” 

Smith’s group alone coordinates 
no less than 10 major meetings and 
a half-dozen smaller ones each year. 
While he still chooses overheads 
and slides for small groups and in- 
ternal meetings, Smith uses video to 
make presentations to Bellcore’s 
owners and other large groups. 

“In one video, we showed how 
easy it was to reconfigure phone 
lines and implement a new phone 
service,” says Smith. “The video 
provided a real-life demonstration. 
The effect would have been impossi- 
ble to duplicate on slides, and the 
audience response was fantastic.” 

Juliann Hausler, an independent 
producer and owner of Onyx Films 
(New York City), has also given vid- 
eo a large role in her productions. 
She has teamed up with SOA to 
produce videos for a diverse group of 
clients, including Amnesty Interna- 
tional and AT&T. 

Hausler points to a project for an 
AT&T marketing conference as an 
example of what video can do. Onyx 
Films and SOA took pictures of 
meeting attendees with a Sony still- 
video camera, created a montage of 
the images, then edited and pro- 
duced the final presentation on-site 
during the three-day conference. 
“The immediacy,” recalls Hausler, 
“was tremendous.” 

She’s quick to point out, however, 
that despite any marketing hype to 
the contrary, “The best (video) re- 
quires planning and careful design. 
None of it is overnight.” The time 
gain you do get, she adds, is that 
you don’t have to deal with the ex- 
tra step of getting film developed 
and sent back from a lab. 

Saving clients the cost and delay 
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of development is just one of the ad- 
vantages of video. From the point of 
view of SOA president Pincus and 
vice president Steve Kaen, ease of 
staging is another. The two have 
staged everything from rock shows 
to corporate meetings. Video presen- 
tations, they say, are much easier to 
stage than slide shows. 

“Large shows,” says Kaen, “can 
involve more than a half-dozen slide 
projectors.” This contingent of pro- 
jectors, along with their wires, oper- 
ators, and other paraphernalia, is 
often difficult to position in a room. 
“And,” adds Pincus, “the noise of the 
projectors is hard to talk over.” 

In a typical project, SOA com- 
bines live video and video effects 
with computer-generated art, 
scanned images, and text. It then 
sends a PC clone to the meeting’s 
site, connects it to a rented projec- 
tion system, and runs the video off 
the same type of computer used to 
create the presentation. Show organ- 
izers can project to any size group and 
even transmit the presentation over a 
hotel or convention center’s closed- 
circuit TV. An on-site SOA staff 
member can operate the show, or the 
speaker can control the show with a 
standard Kodak remote control. 

But the benefits of the PC-based 
video system go beyond show logis- 
tics. The digital format of SOA’s 
data provides design flexibility. Vid- 
eo images can be edited, combined, 
and duplicated without loss of infor- 
mation or image quality. They can 
also be sent electronically to the cli- 
ent’s offices or to the meeting site. 

The Sony ProMavica Still Image 
System is the core of SOA’s comput- 
er strategy. The series includes a 
line of still-video cameras, recorder/ 
players, transmitters, and color and 
black-and-white printers. Using the 
ProMavica video components, SOA 
can capture, store, retrieve, trans- 
mit, and print still images. Once 
captured, the images are stored on 
two-inch Mavipak disks, which can 
hold as many as 25 frame images. 

Equally important, the disks can 
also record audio. Each image on 
the disk can be accompanied by five 
to 20 seconds of sound. For users 
like SOA, this means that an entire 
presentation, complete with sound 
effects, narration, and background 
music, can fit into a briefcase. And 


Ellen Beal is a freelance writer who special- 
izes in Computer graphics. 
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unlike videotape, the ProMavica 
system lets the SOA designer select 
frames and reorder them as if they 
were slides—he or she can select an 
exact place on the disk without 
scrolling through frames randomly. 

However, it was the MVR-5500 
still-video recorder that first con- 
vinced SOA to choose the Sony Pro- 
Mavica series. An encoder and de- 
coder as well a still-image device, 
the Sony recorder can go from RGB 
to NTSC to Betacam signals. “Hav- 
ing these capabilities in one ma- 
chine saved the company the ex- 
pense of buying separate encoders,” 
says Skerrat. “These are big-ticket 
items. I could have easily spent as 
much as $5000 on each.” 


SHR-10 still-video camera. The im- 
age is then sent to the production 
room electronically. By the time the 
guest has looked at some sample 
videos and has arrived at the pro- 
duction area a half-hour later, the 
image is on a PC screen. 

Meanwhile, the SOA graphic art- 
ist has begun to edit the captured 
photograph. He calls up the image 
in AT&T's TIPS package, crops the 
photo, and adjusts some of the col- 
ors. He then combines the images 
and adds some 3D effects in Topas, 
also from AT&T. 

SOA did all of the software custom- 
ization and integration for its sys- 
tem. The customization consisted 
mainly of software that could im- 
prove the video output. “Basically, I 
wrote programs that can direct the 
computer to massage the video sig- 
nals,” says Skerrat. “The problem 


“While video provides immediacy, 
the best video requires planning and 
careful design—none of if is overnight.” 


Skerrat also says the capabilities 
of Sony’s SHR-10 high-resolution 
camera played a part in SOA’s deci- 
sion to use the Mavica line of video 
components. The camera has a hori- 
zontal resolution of 1000 lines, and 
the shutter speed can be set to “5 of 
a second, enabling users to compen- 
sate for light and motion. 

With the Still Image transceiver, 
SOA can send over a phone line full- 
color, 16K images to its clients. The 
company has even sent image files 
cross-country in three minutes. Says 
Skerrat, “We save a lot of time by 
sending an image over to a client for 
proofing. They can call up the image 
on their monitor, print it, and just 
tell us what changes to make.” The 
process costs only as much as the 
long-distance phone call. 

SOA also uses the Mavica optical 
disks for filing presentations and 
the series’ black-and-white and 
high-resolution color printers for 
hard-copy output. The production 
house also keeps a portable MVR- 
A770 recorder handy. Using the 
portable, a speaker or show manag- 
er can scroll through the presenta- 
tion and even rearrange frames. 

In a demonstration of the system, 
SOA photographs a guest with the 


has been that most computers aren’t 
given enough data to understand 
the video information they’re receiv- 
ing.” However, Skerrat prefers not 
to give out many hints on how he 
does this. “I think much of our com- 
petitive edge comes from this exper- 
tise,” he adds. “We’ve got several 
years headstart on companies just 
now trying to put a system together.” 

In fact, the technology is so new 
that finding and maintaining a 
large staff has been a problem for 
SOA. “There’s no freelance pool of 
talent,” says Skerrat. “It’s not as if 
we can hire someone at the meeting 
site to run the presentations. So we 
keep a lot of people on staff.” 

In the future, SOA sees a greater 
role for itself in High-Density Tele- 
vision (HDTV). For a recent demon- 
stration, SOA produced a graphics 
presentation on HDT'V’s capabilities 
using a Symbolics workstation to 
handle HDTV’s 1125 lines of resolu- 
tion. 

“We think the potential for closed- 
circuit HDTV is enormous,” says 
Skerrat. “While broadcast circles will 
be slow to change over, the presenta- 
tion market can move quickly,” he 
adds. “When something comes out, 
we want to be there first.” CGW 
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Ina world of color, , JO with the BEST! 


True! You get the ultimate 
in brilliant color 
prints from virtually 
any video or com- 
puter source with 
our new Model CP- 
100U Autoscan Color 
Video Processor! 

Finally in one 
color printer: quality, 
performance and 
versatility...all at an 

outstanding price! 

Our CP-100U delivers high- 

resolution color prints for your 

medical, computer, imaging or 
general hard copy requirements. 

And how’s this for quality 

output: 640 dots horizontal, 614 

lines vertical (maximum) with 64 

gradations for each color! 

Versatile? Just connect the 

CP-100U to any source — 

Composite, S-VHS, RGB TTL, 

Parallel Data or RGB Analog 

with Autoscan capability from 

15~ 35 kHz. Take your pick of 
prints in color or monochrome 
as well as color transparencies. 

Need to code the print? A 

built-in 80-character capacity 

generator does the job! 

Comes with a full function, 

remote keypad, too. 

There’s more. Get the full 

story from your Mitsubishi 

Professional Electronics dealer — 

or call 201-981-1414 for the 

dealer nearest you. 

In a world of color, go with 

the BEST! Go with MITSUBISHI! 


MITSUBISHI 


MITSUBISHI ELECTRIC SALES AMERICA, INC. / Professional Electronics Division 
110 New England Ave. W/ Piscataway, NJ 08854 / 201-981-1414 
DIAMOND LEASING AVAILABLE 
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Start jumping to conclusions. 


Pixel Machines’ AT&T 32-bit floating point DSPs— The Pixel Machine delivers up to 
PXM 900 Series supercomputers all custom-programmable to 820 Megaflops of performance and 
deliver breakthrough optimize the power of your permits virtually unlimited iteration. 
graphics processing speeds. application algorithm as no other Resolution? As high as 1280x1024 
Pixel Machines’ PXM 900s give you. —- Supercomputer can. at 32 bits per pixel. Memory? Up to 
realtime, interactive operation That means maximum 48 MBytes of image. 
for both 3D graphics and image functionality for rendering and Yet for all its supercomputer 
processing—at speeds as much as animating 3D objects, visual performance, Pixel Machines’ PXM 
800 times faster than todays top- simulation, volume data display 900 Series is workstation-priced. 
level machines. and analysis, and scientific For more information, call Pixel 
Pixel Machines use up to 82 visualization. Machines at 1 800 544-0097. 
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When Worlds Collide 


Configured as an architectural workstation, 
the Sun 386i seemlessly links DOS and Unix 


By Rik Jadrnicek 


quite a stir of late among 
those who want to straddle 
the gap between DOS and Unix. 
But what potential does the ma- 
chine hold for a graphics applica- 
tion such as architectural design 
and animation? How can the AT- 
compatible bus slots be used to 
take advantage of existing DOS 
graphics hardware and peripher- 
als? And just how will an experi- 
enced DOS user perceive the value 
of both Unix and DOS applications 
running on the same hardware 
platform? 
To examine the Sun 3861 from 


T he Sun 386i has been causing 


Sun Microsystems (Mountain 
View, CA) from these points of 
view, I created a practical AEC ap- 
plication, shown in the sequence of 
images on page 76, that makes full 
use of the advantages offered by 
running DOS and Unix software 


Rik Jadrnicek is a principal of Archsoft Corp. 
(San Francisco), creators of an integrated line 
of AEC software products, including the origi- 
nal AutoCAD AEC Architectural application li- 
censed to Autodesk Inc, makers of AutoCAD. 
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along with AT-compatible hard- 
ware on the Sun 386i. I found that 
although configuring the system 
for this integrated set of applica- 
tions is still a somewhat bumpy 
ride, the potential for sophisticated 
software and hardware applica- 
tions integration for architectural 
applications certainly exists. 

The Sun 3861 brings together 
the seemingly divergent worlds of 


The Sun 386i/250, configured as an 


DOS and Unix, an effort that fits 
smartly into the current spirit of 
applications software integration. 
Each operating system offers a li- 
brary of application software, and 
a strong user base, all having an 
inherent need to share informa- 
tion. And integrating all this pow- 
er together in one machine is a for- 
midable task worthy of some sort 
of peace prize. 


architectural and animation 


workstation, uses AutoCAD, AutoCAD AEC Architectural, the Smart Series 
Database program, Truevision TIPS rendering software, and Topas 
animation software running on the Truevision Targa 16 video-capture 
board installed in one of the Al-bus slots. 
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My search for true multitasking 
and a solution to the 640K-RAM 
limitation of DOS first sparked my 
interest in exploring both Unix 
and DOS on the Sun 386i. But I 
must admit, the one 8-bit and 
three 16-bit PC/AT-compatible ex- 
pansion slots built into the system 
helped close the deal. These slots 
let me make use of DOS graphics 
cards during the exploration, for 
example, the Targa 16 image cap- 
ture board from Truevision (India- 
napolis, IN). 

Like everyone else using DOS, 
we at Archsoft have spent our 
share of time shoehorning applica- 
tions into the DOS 640K work- 
space limitation. We are pretty 


A SunView screen spain ae versions ae an 
AutoCAD AEC Architect production drawing in Unix 
windows sharing data with the Smart Series 
database program in a DOS window. 


A rendered AutoShade view of the production 
drawing provides mass studies, quick visualization 
aids, and images for client presentations during 


the design process. 
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much fed up with DOS shells and 
the need to exit one application 
and enter another in order to share 
data between them. With OS/2 
stumbling in the wings as a solu- 
tion, Unix appears to open the bot- 
tleneck and give us a healthy 
chunk of virtual memory as a work 
space. In fact, the Sun 3861/250 
comes with 8 megabytes of RAM, 
expandable to 16M by inserting 
1M memory strips into the memo- 
ry expansion board. And in Unix, 
that memory is all immediately 
available. 


I was particularly interested in 
seeing how the system would per- 
form as an architectural worksta- 
tion. Running DOS and Unix ap- 
plications concurrently while shar- 
ing data between them certainly 
offers potential solutions for AEC 
professionals. Both CAD and ani- 
mation often generate significant 
wait states that could now be man- 
aged by the user. 

The Sun 386i/250 came in the 
door with an Intel 80387 math co- 
processor already aboard, a 25MHz 
clock, a DOS-compatible 3'4-inch 
floppy drive, serial and parallel 
ports, more than 300M of hard- 
disk storage, and the SunOS con- 
verged Unix operating system (4.3/ 


SS Se, aa” 


A perspective wireframe view of the same 

drawing using AutoCAD and AutoShade can be 
displayed in a window using Sun’s EGA card or on 
an external EGA monitor by installing an EGA card 


in an available AT-bus slot. 


OPTIONS CONTROL 
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TEXTURE FLIGHTS 


BS 


A texture mapped view of the same drawing 
and resulting videographic animations, which can 
be done with Topas, provide professional walk- 


throughs at 30 frames per second. 
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4.2 GSD and AT&T System V.3) 
integrated with version 3.3 MS- 
DOS. A keyboard, mouse, and 19- 
inch 1152-by-900-pixel color moni- 
tor were also included. In addition, 
one Sun 3861 can be linked to an- 
other to create an Ethernet LAN. 
It’s all built in, compliments of Sun 
and Unix. 

The SunView window interface 
system saves the day, particularly 
for first-time Unix users. The in- 
terplay between Unix and DOS 
windows can be managed along 
with Email, a file organizer, a text 
editor, and a number of configura- 
tion utilities. Hypertext-based 
help, which uses text and graphics, 
is also available within a help win- 
dow. It is a well-indexed procedure 
manual on disk and is context sen- 
sitive to help you learn your way 
around SunView. 

I began by opening a Unix win- 
dow to look around, but shortly 
found out why Unix is considered a 
programmer’s operating system. 
The wealth of applications and 
utilities that come with Unix are 
geared toward the programming 
and engineering environment and 
the command syntax is more cryp- 
tic than the DOS equivalents. For 
example, “Dir” in DOS becomes 
“LS” in Unix, and “Autoexec.bat” 
becomes “cshrc.” 

In most cases, though, more fea- 
tures are offered. For example, the 
“More” command presents a whole 
new set of possibilities. Also, the 
“Vi” editor in Unix is far superior 
to the Edlin text editor in DOS. 
Though it’s a struggle to use, it ap- 
proaches the functionality of a 
good word processor. And SunView 
puts all this text-handling capabil- 
ity in a friendly window environ- 
ment. You can even cut and paste 
between windows. 

I opened a DOS window and 
tried to get both the Laplink RS- 
232 file transfer utility and Cross- 
talk communication program up 
and running so I could transfer 
DOS applications and data files to 
the 386i. But because I was using 
an earlier Beta version of the oper- 
ating system that had problems 
with serial RS-232 connections to 
the built-in port, I transferred files 
from my DOS system to the 386i 
via the 3%-inch DOS-compatible 
floppy drive. 

At first, I found myself spending 
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a lot of time in DOS windows, 
bouncing back and forth between 
applications during program-pro- 
cessing wait states. I experienced 
very little degredation and got my 
first glimpse at the multitasking 
power of Unix. I loaded the Smart 
Series Database software from In- 
novative Software (Lenexa, KS) 
into a DOS window in the lower 
right of the screen. 

Next, to receive data from draw- 
ings created in Unix using Auto- 
CAD AEC Architect, I opened a 
Unix window and installed the 
Unix version of AutoCAD, which 
was not a casual event for me. Al- 
though the installation procedures 
are documented by Autodesk (Sau- 


closed the host Unix window and 
the AutoCAD text window to get 
them out of the way. I then moved 
the AutoCAD graphics window to 
the upper left corner. The Auto- 
CAD graphics window can be 
zoomed to full screen to make use 
of the larger drawing area and to 
take full advantage of Sun high- 
resolution graphics. 

Jumping back into a DOS win- 
dow, I brought over an AutoCAD 
AEC Architect drawing file creat- 
ed in DOS by copying it to a 3%- 
inch floppy on my DOS system. 
Then I copied it into a directory on 
the Sun 386i. Heading back into 
the Unix window containing Auto- 
CAD, I loaded the drawing from 
the same directory. I was pleased 
to see Unix and DOS freely read- 
ing from and writing to the same 
disk space. AutoCAD drawings 


Integrating the combined power of DOS 
and Unix in one machine is a formidable 
task worthy of some sort of peace prize. 


salito, CA), the Unix neophite 
should consult, and make friends 
with, an experienced AutoCAD 
Sun dealer. I watched a Unix guru 
step through the installation with 
no apparent difficulties. Jumping 
to another DOS window, I then in- 
stalled the AEC program without 
much difficulty. 

The thought of executable files, 
overlays, menus, LISP routines, 
and the entire working drawing 
stretching out unrestricted in 8M 
of RAM was pleasant. Indeed, the 
3861 makes a good development 
system, as applications can be de- 
veloped and tested in both Unix 
and DOS. Multitasking permits 
coding in one window and testing 
with a variety of input and output 
devices in additional windows. 
However, as a development envi- 
ronment, I saw the need to keep 
the 640K RAM restriction clearly 
in mind when writing applications 
for DOS. 

When AutoCAD was loaded, 
both a text and a graphics window 
were created. I could toggle back 
and forth between these two Auto- 
CAD windows using the F1 key. 
SunView lets you open, close, 
move, and resize any window. So I 


created with version 9 and later 
versions are portable between 
DOS and Unix. 

A regeneration benchmark of 
the same drawing took 11 seconds 
running in Unix on the Sun 386i 
at 25MHz and 13 seconds running 
in DOS on a Compag portable III 
386 at 20MHz. The screen redraw 
was slightly faster on the Compaq. 

I was able to set up the following 
communication between Unix and 
DOS. While within the AEC Ar- 
chitect floorplan drawing, I defined 
lease areas and ascribed attributes 
to the areas. I then extracted the 
attributes to a disk file in a space 
delimited format. Unix does not 
place a line feed at the end of each 
line in a text file so it was neces- 
sary to convert the file using the 
Unix2DOS utility provided. The 
extracted data was then imported 
from disk into the Smart Series da- 
tabase where it was then edited. 
Material schedules were done the 
same way. 

I opened another Unix window 
in the upper-right corner of the 
screen and loaded in another copy 
of AutoCAD. I ran into a conflict 
loading and editing the same 
drawing file in that window, so I 
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loaded a copy of the file instead. I 
chose to display a 3D orthographic 
projection of the floorplan of my 
project. Alternately, a detail of the 
drawing could have been written 
to disk and picked up on a detail 
sheet in the second window. 


Endless Possibilities 

The possibile application solu- 
tions Unix afforded quickly began 
to present themselves as unlimit- 
ed. I installed an EGA board in one 
of the AT-bus slots and ran the 
DOS version of AutoShade on an 
external monitor. I then installed 
the Truevision Targa 16 video im- 
age capture board and loaded a fin- 
ished rendering of the building. 

It’s also possible to install a DOS 
version of AutoCAD in a Sun DOS 
window. Using the AutoCAD 
Targa 16 ADI driver from AT&T 
Graphics Software Lab, you can 
render wireframe images of work- 
ing drawings using the Targa 16 
installed in an AT-bus slot. 

I began to diagram further possi- 
bilities. The Topas videographic 
animation software, from AT&T 


me an ipa iehe ¥ means of i increasing your 
esults. Complete reprint service is 


_beo vital assistance to your company : total 
narketing program. They are exceptionally 
valuable promotion pieces, particularly when you 
use th them as party of a CGW Direct Mail Be seas 


he siseay ways you c can ake reprints go to cat for 
| and build your company’s profits. 


Graphics Software Labs (Indianap- 
olis, IN) can also be loaded into a 
DOS window. Using CADverter, 
their DXF translator, the 3D ge- 
ometry created by AEC Architec- 
tural can be brought over into the 
Topas software. By installing an 
animation controller in one of the 
AT-compatible slots, you can cut 
real-time video animation to a %- 
inch VTR. There’s no real-time 
animation with this configuration 
other than wireframe. But fully 
rendered 30 frame-per-second vid- 
eo animation can be generated at a 
rate of about one hour per second, 
depending on complexity. 
SunView windows can emulate 
CGA, Hercules, and monochrome 
graphics in addition to providing 
high-resolution Sun graphics. If 
your application requires EGA 
graphics, you can configure the 3861 
for an EGA card placed in one of the 
available AT card slots. You will 
also need to output to an external 


monitor. The graphics card that al- 
lows EGA within a window in Sun- 
View is available from Sun Micro- 
systems Inc. I found that cursor 
movement was a little slow while 
moving among cells in a spread- 
sheet. With a variety of applications 
running within SunView and being 
displayed on a high-resolution mon- 
itor, this degradation in speed is 
only to be expected, but some opera- 
tions are noticeably slow. 

The Sun 386i serves well as a de- 
velopment machine. As an archi- 
tectural workstation, it provides a 
platform that patiently awaits the 
integrated software beginning to 
appear for use by AEC profession- 
als. Design studies, working draw- 
ings, analysis interface, schedule 
generation, specifications, manu- 
facturer information, financial 
matters, and even design presenta- 
tion can begin to be integrated 
within the same workspace. With 
the Sun 3861 you can run with the 
best of Unix and DOS software and 
hardware. I enjoyed the explora- 
tion and plan to spend more time 
with the Sun 386i. CGW 
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VersaCAD/Macintosh Edition gives you the production drafting power of the CAD standard, 
rated tops by the toughest reviewers in the business. And the value continues with a bill of 
materials, database, user customization and other enhancements for fast productivity. 


|/{untitled- Data _ Window ee Tete in /Pixel 
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Dimensions Display 


Dimensions leads the field by providing the 3D tools for conceptual design, analysis, modift- 
cation and presentation. With its high-precision database, you can create a true 3D model in 
up to 8 simultaneous views, then use color shading to display your design in its best light. 


While a pencil and paper may 
be all you need to start an idea, 
exploring and refining it into some- 
thing great takes a lot of effort. 

A computer will help, but profes- 
sional CAD programs can be con- 
fusing. Until now. 

With the combination of 
VersaCAD and Dimensions 3D on 
today’s powerful Macintosh com- 
puter, drafting and design are 
integrated as never before. 

Both programs take full ad- 
vantage of the intuitive Macintosh 
interface. And with a direct trans- 
lator between the two, your designs 
can be moved back and forth with 
ease. Take a floorplan from 
VersaCAD and quickly extrude it 
into a full-color Dimensions ren- 
dering. Or design your model in 
Dimensions and automatically 
extract orthographic views to create 
VersaCAD working drawings. 

Whichever way you prefer to 
work, the VersaCAD/Dimensions 
combination has the simplicity to 
get you started fast and gives you 
the power to do your best. 

For more information on how 


you can achieve greatness, call 


(714) 960-7720 today. 


EDITION 


Versacad Corporation, (714) 960-7720 
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Canon’s RC-760 Still 
Video Camera. 


92-inch floppy disk. 


cis looking at something desktop publishing. Pre- as 

your computer has always sentation graphics. Creat- 9a 

wanted: a camera. It’s part of ing your own image “Canon’s RR-450 Still Video 
the Canon Still Video photogra- storage library. Youname _ Recorder/Player. 28 
phy system. And it means that it. Play with the image any 

the days of struggling with a way you like. You can store the 


video camera to load inferior original and the changed image in 


images into your computer the Recorder/Player. ‘ 
are over. For good. What kind of image quality are we elting about? 
For very good, in How about 600,000 CCD pixel resolution. More than 
fact, because no video any other still video image system. Hard copy? Canon 
camera delivers both the makes a full color printer that connects directly to the 


Computer graphics come of age. 
i a ‘ system. It delivers a remark- 


able 160 pixels per inch, 
with a 64-step 
gradation. 
If you're ready to 


convenience and high 
resolution of the Canon Still Video system. 

Take a good look. The Canon Still Video camera 
looks and feels just like a regular camera. You use it 
exactly the same way you use a regular camera. But 
there’s no film. Instead, up to 50 images are re- hear more, the best 
corded on a 2-inch floppy disk. With a Canon Still ucniiainiietienionns thing to do is call 
Video Recorder/Player, these images can be loaded The Canon FP-510 Printer. © Canon now. Our 


into any computer that has a video interface board com- experts can tell you 
patible with NTSC or RGB signals. Then the fun begins. all you need to know. Just call: 1-800-221-3333, ext. 313. 

Now you're ready to use the entire array of com- The Canon Still Video System; it’s what you, and 
puter graphic capabilities at your computer's disposal. For your computer, have been waiting for. 


CRT images are simulated. 


Enjoy easy extended payments 


1234 12345b 7 with the Canon Credit Card. Ask for details 
at participating Canon dealers and retailers. 


Available only in U.S. Canon U.S.A. Inc., One Canon Plaza, Lake Success, NY 11042 ©1988 Canon U.S.A. Inc. 
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Factory Floor 


Viewstations 


PC-based raster systems display 
both CAD and hand-drawn plots 


By Rainer Hoff 


ver the last two decades, 

we have seen dramatic ad- 

vancements in breaking 
down the barrier between CAD and 
CAM. We can design products, mod- 
el them, analyze them, as well as 
create drawings, bills of materials, 
NC machining instructions, sched- 
ules, and so forth, all from within a 
single computing environment. 
However, one of the all too familiar 
snags in this automated process 
arises in the communications be- 
tween design engineering and man- 
ufacturing. 

Typically, the drawing office pre- 
pares paper blueprints by reproduc- 
ing CAD-generated plots or hand- 
drawn originals and distributes 
them to the factory floor. When op- 
erators or engineers in the shop dis- 
cover errors in the design they mark 
them on the drawing, often with a 
red felt pen, and send the changes 
back to the drawing office. The de- 
signer then revises the original 
drawing, and the drafting office is- 
sues a new revision. There’s not too 
much wrong with this approach ex- 
cept that days, weeks, or months 
may pass during this cycle. 

This manual method can also cre- 
ate crossed lines of communication 
insofar as it’s difficult to ensure that 


Rainer Hoff, Ph.D., P.Eng. is vice president re- 
sponsible for product development at Spicer 
Corp. Waterloo, Ontario, Canada. He wishes 
to thank Mr. Tom Vlasic, P.Eng., for his contri- 
bution to this article. 
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everyone is working from the same 
revision level of a drawing. Suppose 
a drawing is issued to five people in 
various departments on the shop 
floor, but a person in a sixth depart- 
ment is overlooked. Later he obtains 
a copy of the drawing, but when the 
drawing is revised, he is not given 
the revision because he wasn’t on 
the original distribution list. De- 
partment 6 is now making the parts 
to different dimensions than depart- 
ments 1 through 5. 

Then there is the problem with 
the lack of “reference” drawings. 
Consider the case of a fellow in de- 
partment 7. His drawing contains 
the phrase “See also Dwg. 473942- 


E,,” a drawing that he doesn’t have. 
Naturally, he can make a request 
for the reference drawing, but there 
is lost productivity associated with 
this search for information. 

A common solution to these prob- 
lems is to extend one’s existing CAD 
system to the factory floor. In fact, a 
wide range of workstation-based 
packages are available from most of 
the major CAD vendors. These sys- 
tems permit shop-floor viewing and 
markup of the most recent versions 
of CAD drawings, as well as the 
ability to call up other CAD-gener- 
ated reference drawings or material. 

In situations where traditional 
workstations are neither affordable 


Operators can annotate the raster image of a drawing to request 
changes fo the original product design. 


— $3.00 
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nor rugged enough, where it is im- 
practical to train shop people to use 
the CAD systems, or where a major- 
ity of the drawings are not CAD- 
generated, there’s an alternative ap- 
proach that allows operators to con- 
vert both CAD and nonCAD-gener- 
ated drawings to “raster” format for 
viewing and markup on PC plat- 
forms. Such an approach mave have 
wide applicability in today’s manu- 
facturing environment. For exam- 
ple in the typical plant as many as 
90 to 95 percent of the drawings still 
exist in hand-drawn form. And to 
“vectorize” the paper drawings (that 
is, to enter hand-drawn blueprints 
into a CAD system) is expensive 
and may be unsuitable for a compa- 
ny’s entire drawing inventory. 

A raster representation of a draw- 
ing consists of a series of “on” and 
“off’ dots, rather than the lines 
and arcs of vector representations. 
Raster images can be created by 
scanning paper drawings or by con- 
verting CAD files. Large document 
scanners can be used to scan up to 
E-size drawings (34 in. by 44 in.). 
Typical scan resolutions are 200 
dots per inch (dpi), 254dpi, and 
400dpi. Companies using aperture 
cards (computer cards with a micro- 
film image of the drawing) for archi- 
val storage of drawings can scan 
these using an aperture card scan- 
ner. Also, by running a conversion 
program, CAD files can be convert- 
ed to raster format. 

The drawing viewstation that dis- 
plays such raster-based drawings 
consists of a personal computer for 
use on the factory floor and software 
that manages the large amounts of 
data in a drawing, responds to user 
commands, displays various views, 
and supports markup and editing 
operations. 

Since the system must have rapid 
access to drawing files, it must be 
networked in some way to enable 
the user to obtain the desired draw- 
ing files. Therefore, the database 
program should be able to index 
drawings according to drawing 
number, or according to project or 
function. It should organize and 
maintain drawings at various revi- 
sion levels. And it should ensure 
that access to the database is con- 
trolled by access privilege levels. 

Also imagine that a large draw- 
ing is displayed on the screen. If the 
entire drawing is displayed on, say, 
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an 11-in. screen, the resolution will 
be insufficient to discern anything 
but the largest details. A drawing 
viewstation, therefore, must be able 
to magnify portions of the drawing 
so that the details become legible. 
Furthermore, once you zoom in on a 
certain portion of the drawing, it 
may be desirable to pan across the 
portion of the drawing visible to the 
left or right or to scroll up and down. 

If the response time of the pan, 
scroll, and zoom viewing operations 
is longer than one second, users 
may become annoyed at the slow 
performance of the viewstation. Un- 
fortunately, the microprocessor in 
the PC is not optimized for graphics, 
so the pan, scroll, and zoom opera- 


to draw lines, boxes, circles, ovals, 
arrows, and the like, and to add 
text, symbols or dimensions to a 
drawing. This electronic markup is 
often in a different color from the 
underlying drawing, in order to co- 
incide with the company’s standards 
for drawing changes. Since the 
markup file can be sent to the draw- 
ing office instantaneously, the turn- 
around time for drawing changes 
can be less than when paper draw- 
ings are used as the shop floor com- 
munications vehicle. 

Indeed, the philosophy behind 
this type of system maintains that 
paper generated should be dispos- 
able paper (for reference only), rath- 
er than archival paper (for keeping), 
primarily because paper drawings 
tend to become brittle and illegible. 
Output devices designed for the 
shop floor include dot matrix and la- 


A raster editing capability would be 
required fo alter drawings that are 
scanned into the system from paper. 


tions may take 20 to 50 seconds for 
a screen repaint. So to boost the 
graphics performance of the PC, a 
graphics accelerator is required. 

Furthermore, extra memory may 
be in order as the amount of data to 
be processed can be large. If an E- 
size drawing is scanned or converted 
from CAD using a resolution of 
200dpi, then the amount of memory 
required to store the raster bit map 
works out to be about 8M (mega- 
bytes). Because these drawings re- 
quire large amounts of disk space 
for storage, they are normally com- 
pressed. A number of different ras- 
ter-compression algorithms are 
commonly used. The compressed 
drawing file sizes for an E-size 
drawing typically range from 0.1M 
to 2.0M. 

When drawings are received on 
the shop floor, questions often arise 
regarding dimensions, fits and toler- 
ances, procedures, and so on. Nor- 
mally the drawing is marked up 
and sent back to the drawing office 
for revision. In the same way, this 
markup capability should be provid- 
ed by a viewstation. 

The markup capability of view- 
station software, therefore, should 
provide the user with the capability 


ser printers, but are used mostly in 
drawing office applications. 

The markup feature of a viewsta- 
tion is not meant to be used as a 
CAD system, but rather as a com- 
munications tool. Whereas the 
markup capability is used to com- 
municate desired changes to a 
drawing, the edit capability is used 
to effect these changes. If the draw- 
ing has been created using a CAD 
system, rasterized, transmitted to 
the shop floor, and changes are re- 
quested, then the CAD system is 
the best means for revising the 
drawing. 

If, however, the drawing has been 
scanned from paper or aperture 
cards, and changes are desired, then 
a raster edit capability would be re- 
quired in order to revise the draw- 
ing. Unlike a CAD system, which 
creates, modifies, and deletes lines, 
and circles, a raster editor creates, 
modifies, and deletes the pixel pat- 
terns that comprise a drawing. 
Typical operations involved in edit- 
ing a drawing are cut, copy, and 
paste operations, raster erasure, 
and pattern filling. Vector markup 
operations, described above, may be 
combined with raster editing to give 
powerful drawing processing capa- 
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pabilities is often called an editsta- 
tion. Editstations are normally used 
in the drawing office, and not on the 
shop floor. 

There are a number of vendors of- 
fering raster-based PC viewstation 
products, including Spicer Corp. 
(Waterloo, Ontario) and CE Engi- 
neering Automation (Berkeley, 
CA). There are also a variety of dif- 
ferent strategies for managing the 
large amounts of drawing data, in- 
cluding the four following methods: 


Data Management Methods 
The Terminal Approach: In this 
method, the PC acts as a terminal to 
a minicomputer, such as Sun, VAX, 
or Apollo. The viewstation makes 
requests to the mini each time a 
screen repaint is desired. The mini 
stores the fully expanded bit map of 
the drawing in real and/or virtual 
memory, and processes the bit map 
data for the PC. There is no limit to 
the size of drawing that can be 
viewed. However, because the mini 
performs these graphical operations 
in software, screen repaint opera- 
tions can be slow. Furthermore, per- 


formance would be significantly de- 
graded if several viewstations are in 
use at the same time. 

The Fully Expanded Bit Map Ap- 
proach: Here, a hardware card is 
added to the viewstation. The draw- 
ing is expanded to the full bit map 
into memory on the hardware card. 
Therefore the hardware card must 
have at least as much memory as 
the bit map of the drawing requires 
(8M in the case of an E-size drawing 
at 200dpi). When a screen repaint is 
desired, data is taken from the 
memory on the hardware card, 
scaled in hardware, and displayed 
on the screen. This operation takes 
only about two seconds. But the 
hardware card would have to con- 
tain enough memory to support the 
drawing size requirements. 

The Window Approach: This 
method is a derivative of the fully 
expanded bit-map approach. A cer- 
tain amount of the PC’s RAM is 
dedicated for use by the viewstation 


software, say 2M of expanded mem- 
ory. On a “postage stamp” view of 
the drawing, the user indicates 
which portion of the drawing to 
view. This window of the drawing is 
loaded from disk in bit map form in 
the 2M of RAM. Scrolling within 
this window is fast. However, zoom- 
ing and moving the view from one 
window to the next may be slow due 
to the disk interaction and the data 
expansion/compression required. 
The Pipeline Processor Approach: 
Here, the fully expanded bit map is 
never resident in memory or on 
disk. The compressed drawing is 
loaded into expanded memory. 
When a screen repaint is desired, 
the compressed data is sent to the 
hardware accelerator card. The data 
is expanded, scaled, and reformatted 
for screen output on a line-by-line 
basis. Zooming, panning, and scroll- 
ing operations are equally quick, 
typically under one second. The size 
of drawing that can be viewed is 
limited only by the memory re- 
quired to store the compressed ras- 
ter data, rather than the seer ex- 
panded bit map. 
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drawer modules for paper storage, software, manuals, and CAD accessories. More flexibility. CADCorner 
starts with a new free-standing corner unit to which you can add modular 
components including reference tables and printer stands. Lower 

price. Workstation configurations and options from $659 to $2000. 
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scanning by Hand 


Lower-res, hand-held scanner offers 
less-costly alfernative fo conventional line 


By Richard McGrath 


canners provide an easy and 

cost-effective way for today’s 

desktop publishing profes- 
sional to capture line drawings, 
clip art, grayscale images, and 
photos for use in documents. 

But while the conventional 
$1500, sheet-fed and flatbed 
300dpi scanners have enjoyed a 
healthy popularity since their in- 
troduction, a number of product 
manufacturers have recently in- 
troduced 200dpi hand-held scan- 
ners as less-costly alternatives. 


A Scanner in the Hand... 

Hand-held scanners are easy to 
use: You just move the scanning 
unit over the image you want to 
capture. They range in price from 
around $250 to just under $1000 
and can scan areas as small as 2’/- 
by-10 inches and as large as 8'%- 
by-14 inches. 

One such offering is ScanMan, 
an XT/AT-compatible hand-held 
scanner from Logitech (Fremont, 
CA). ScanMan, which is also avail- 
able in a PS/2 version (model 25 or 
30), sells for $299, scans a 4-by-11- 
inch area, and comes with a half- 
slot adapter card and PaintShow 
Plus software, which allows the 
scanned image to be changed, 
traced, redrawn, cropped, reversed, 
shaded, colored, or printed on a la- 
ser or dot-matrix printer. 


The author is a CGW contributing editor, a 
principal of Studio 7 Technical Documenta- 
tion, and a consultant for PC-based graphics 
applications. Send inquiries c/o CGW or call 
415-595-8401. 
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ScanMan has three controls: a 
Scan Button, a Contrast Thumb- 
wheel, and a Dither/Line Art 
switch. ScanMan also comes with a 
number of software utilities and 
conversion utilities for changing 
file formats. Collectively, these 
utilities are called ScanWare. 

In general, ScanMan can scan 
from within PaintShow Plus, from a 
Microsoft Windows environment, or 
directly from DOS. To scan from 
within PaintShow Plus, install the 
program in the same directory as 
the ScanMan utility. The Scan 
menu provides a dialog box for speci- 
fying scan size and a pull-down 
Tools menu for modifying the 
scanned image. File conversion util- 


ities are also included for changing 
TIFF files to PCX format and PCX or 
Mac graphics files to TIFF format. 
To scan an image and print it 
from Microsoft Windows, a Win- 
Scan utility is available. You can 
also copy the image to another 
Windows application that supports 
the TIFF, PCX, or MSP file for- 
mats. The image can be copied to 
the Windows clipboard or printed 
directly. WinScan is compatible 
with Windows 2.03 and above. 
ScanMan can also be used from 
DOS to capture an image directly 
to either a TIFF or PCX file for- 
mat. Once an image is in PCX for- 
mat, it can be recalled directly into 
a desktop publishing program or 


To scan an image using the ScanMan hand-held scanner, simply 
move the scanning unit over the image you want to capture. 
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saved as a TIFF file (or converted) 
and recalled into PaintShow Plus 
for further modification. 
Regardless of which utility you 
use, the scanning operation is the 
same. When you're ready to use 
ScanMan, the red light in the scan- 
ner’s window goes on. Position the 
scanner over the part of the image 
where you want to start scanning, 
press the Scan Button, and slowly 
move the scanner across the image. 
When the preset size has been digi- 
tized, the red light goes out and 
scanning is finished. If the light 
doesn’t go out, press any keyboard 
key to terminate scanning (you can 


ton Mega multifrequency graphics 
card, and an NEC multisync moni- 
tor operating in TTL mode. 

To install ScanMan, I switched 
my computer on and made a back- 
up copy of the distribution disk. I 
inserted the back-up disk in drive 
A and at the DOS prompt entered 
A: Install. The installation instruc- 
tions appeared on the screen. 

At this point, a picture of the 
adapter board appeared on the 
screen, so I compared the three 
jumper block settings on the board 
with my selections. I made some 
adjustments and the necessary 
files were copied automatically 


a photo and saved the image on a 
disk. I scanned the same photo us- 
ing the Canon (Lake Success, NY) 
IX-12 sheet-fed scanner with 
White Sciences’ (Tempe, AZ) Scan- 
Grab software and saved the im- 
age to a different file. Because 
scanned line art generally looks 
better than scanned photos, this 
test represents a more critical set 
of conditions for evaluating a scan- 
ner rather than simply for repro- 
ducing line art or clip art. 

When using ScanMan, I found 
that the contrast and line/photo 
controls worked fine and provided 
reasonable control over the final 


The image on the left was scanned at 300dpi using the Canon IX-12 sheet-fed scanner, while the image on the 
right was scanned at 200dpi with the Logitech ScanMan hand-held scanner. Notice the vertical bands that result 
from uneven movement of the ScanMan scanner. 


also press any mouse button). 

ScanMan can be used with an 
IBM PC/XT/AT or 100-percent 
compatible with 256K RAM (640K 
if you're going to use the WinScan 
utility in a Microsoft Windows en- 
vironment), two floppy disk drives 
or one floppy drive and a hard 
disk, MS/PC-DOS version 2.1 or 
higher, and an IBM CGA, EGA, 
MCGA, VGA, Hercules mono- 
chrome, or compatible graphics 
adapter card and monitor. To use 
PaintShow Plus, you’ll need a 
mouse or other pointing device. 

I used ScanMan with a Nova AT 
clone (Computrade, San Jose, CA) 
with 640K RAM, 20M hard disk, 
two floppy drives, DOS 3.1, a Pho- 
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into the subdirectory. 

I then exited the installation pro- 
cedure, switched my computer off, 
and removed the cover to install the 
adapter card in a free slot in the 
card cage. After replacing the cover, 
I inserted the ScanMan connector 
into the connector at the back of the 
ScanMan adapter card, switched my 
computer on, and at the DOS 
prompt entered SCAN2TIF TEST. 

A quick test displayed a “Scanner 
Enabled” message on the screen and 
lit a red light in the scanner’s win- 
dow. I then pressed any key to 
switch the scanner off. The DOS 
prompt appeared again, indicating 
that ScanMan was ready to be used. 

To evaluate ScanMan, I scanned 


appearance of the images (al- 
though a steady hand will improve 
the appearance of the final image). 
The scanning procedure was fast 
and nearly automatic, and the 
equipment was easy to use. 

However, the quality of output 
from the 200dpi ScanMan wasn’t 
nearly as good as the quality of 
output from the 300dpi IX-12. 

So if your bottom line is price, 
then $300 will put you in the scan- 
ning business, with paint software 
as a bonus. However, if image 
quality is important in your appli- 
cation, the $1500 or so you'll spend 
on a 300dpi scanning system (scan- 
ner, controller card, and software) 
is worth the extra money. CGW 
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Encad pen plotter technology has drawn the line Our 8-pen carousel allows you to load your 
on noise. And now, in addition to optimum plotting choice of technical, rollerball and felt-pen colors 
speed, precision and resolution, our new, large and line-widths needed to achieve a new level 
media Encad SP2800 offers something your ears of clarity, precision and impact. And, both the 
will appreciate, too: quiet. SP1800 and the SP2800 work with AutoCAD, 


The Encad SP2800 CAD-compatible plotter VersaCAD, HP/GL-based programs—virtually 
delivers crisp, clean, whisper- every leading CAD package. And, both feature 
quiet, 8-pen drawings on any our 2-Year/1000 Hour Warranty. 


film, paper, or vellum media To find out more about the A to D and Ato E 
from A to E size. And, like our _ size plotters that offer features found in plotters 
A to D size SP1800, it’s the costing much more, and locate the dealer 

ideal plotter for architectural, nearest you, call 1-800-356-2808. 

engineering and scientific Enter Computer, Inc., 


drawings and any user who 7710 Kenamar Court, eh) — 
wants to maximize price/per- San Diego, CA 92121. PLOTTERS 


The SP2800 $5,795. formance productivity using (619) 578-4070 We’ve drawn 


The SP1800 $4,695. larger media, up to E size. Fax: (619) 578-4613 the line on noise. 
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COMPUTER 
GRAPHICS 


WORLD 


will publish the 
ACM SIGGRAPH ’ 
Show Daily 


The Official Show Daily 


of SIGGRAPH ’89 in Boston, MA 


Published: August 4-2-3, 1989 


COMPUTER GRAPHICS WORLD 
is proud to announce its offi- 
cial designation by ACM SIG- 
GRAPH to publish the show 
daily at SIGGRAPH ’89 in 
Boston, Mass. The events of the 
show will be covered in three 


consecutive issues to include: 


e List of Exhibitors 

e Floor Plan of Exhibits 

e New Products Announced 
at SIGGRAPH 

¢ Happenings in Boston 

e Applications Stories 

¢ SIGGRAPH ’90 Plans 


The Show Daily is expected to 
reach 10,000 key visitors each 
day of SIGGRAPH. CGW’s 
regular July issue will also 
highlight the conference and 
new products to be shown in 
Boston. Hope you'll be sure to 
keep us posted on your new 
developments so CGW can 
provide appropriate 
coverage. 


Products, cont. from p. 30 
grated with text and graphics for use 
in presentations. 

VIPAS is controlled by the user 
through DIVA software. DIVA in- 
cludes the tools to generate and edit 
video and graphical images, define 
special effects and motion paths, and 
integrate text in up to four different 
fonts. In addition to accepting industry 
standard image file formats, DIVA can 
also accept AutoCAD files, ASCII files 
from word processors, and graph files 
from Lotus 1-2-3. 

A special feature records command 
sequences to produce self-running pre- 
sentations with no extra effort. These 
presentations can be executed directly 
from the computer and displayed on 
RGB monitors or projection screens. 
They can also be written to videotape 
in real time and executed from a VCR. 

Images created using VIPAS also 
support a wide variety of “static” pre- 
sentation mediums, including color 
hard copy, color viewgraphs, and film 
recorders. 

VIPAS is based around the Visione- 
tics International CFG-512 true-color 
real-time image digitizing board. Im- 
age resolution of 512-by-512 pixels 
with over 32,000 colors provides a 
high-quality image in RGB, composite 
NTSC or PAL video input and output, 
according to the company. 
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imagesetter Additions 


Varityper (East Hanover, NJ) has in- 
troduced the 4200P and 4300P Post- 
Script imagesetters. According to the 
company, the combination of Adobe’s 
Atlas-Plus raster-image processor with 
Varityper’s laser recorder allows the 
new imagesetters to produce output 
significantly faster than competitive 
PostScript imaging devices with com- 
parable resolutions. On the 4300P, 
1200dpi images are output at 20 inches 
per minute, and 2400dpi images are 
output at 10 inches per minute. The 
4200P output resolution is 1200dpi 


and runs at 15 inches per minute. 
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Imagineering 
To provide engineers with the capabili- 
ty to interactively manipulate DSP 
(digital signal processor) image quality 
and accelerate product development, 
Zoran Corp. (Santa Clara, CA) has in- 
troduced its Imagineering System. 
This interactive imaging system, 
which uses vector processing, is used to 
develop performance imaging products 
in the consumer, office automation, 
telecommunications, medical, industri- 
al, and military markets. 
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At the core of the system is the 
ZR73650 Image Engineering Board 
(IEB), a single-slot, dual-processor sys- 
tem that is PC/AT compatible. The 
IEB can support high-speed image 
compression on RGB images up to 512 
by 512 by 24; is capable of processing 
images from video camera, VCR, or 
video disk, or captured by a frame- 
grabber system or images stored as 
files on a magnetic- or optical-disk sys- 
tem. The board is capable of operation 
with user-defined DSP algorithms and 
will be provided with an application 1i- 
brary of routines, which includes im- 
age compression/decompression for 
RGB or gray-scale images up to 512 by 
480 by 24. The routine also offers se- 
lectable compression ratios. In addi- 
tion, the IEB comes with program-de- 
velopment and debugging tools. 
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ATP’s CIM Solution 


Automation Technology Products 
(Campbell, CA) has announced that its 
CIMPLEX software family is now 
available as individual CIM solution 
packages that run on Silicon Graphics 
Personal Iris, Iris 3100 Series worksta- 
tions, and Iris 4D Superworkstations. 
Among the ATP CIM solution pack- 
ages are CIMPLEX Design, Analysis- 
Driven Design, NC Programming, and 
NC Verification. Prices of a typical so- 
lution average from $30,000 to 


$60,000, including hardware. 
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Superworkstation 


As part of a joint marketing agree- 
ment, Androx Corp. (Canton, MA) and 
Silicon Graphics (Mountain View, CA) 
will launch the Image-Computing Su- 
perworkstation, which lets users mix 
computer-generated graphic images 
with real-world images in simulations, 
animations, and modeling. 

Providing the platform for the multi- 
purpose workstation is Silicon Graph- 
ics’ Iris/4D, while the Androx ICS-400, 


providing the computing performance 
required for image-processing algo- 
rithms, will function as a loosely cou- 
pled coprocessor controlled over the 
VMEbus by the Iris/4D’s CPU. 

The Image Computing Superwork- 
station also includes one monitor for 
developing programs and another for 
display, Unix System V operating sys- 
tem, Silicon Graphics 2D and 3D appli- 
cations development utilities and sub- 
routine libraries, Androx extensive 
subroutine library, and Androx Appli- 
cation Development Environment. 
Prices for the system start at $75,000. 

Androx has also released the Androx 
Image Computing System Peripheral 
(ICSP), which runs on the IBM AT. 
The purpose of the ICSP is to serve as 
a self-contained subsystem for the off- 
loading of image-computing operations 
so that the host CPU’s resources are 
freed for the management of non-imag- 
ing tasks. 

The Androx ICSP consists of an An- 
drox ICS-400 parallel image array 
computer board, programmable com- 
putation and graphics, and a Heurikon 
controller board for overall subsystem 
management. On the Heurikon is a 
Motorola 68010 CPU, a Small Com- 
puter Systems Interface (SCSI), and 


1M memory. 
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Dynamic Compression 


According to Chelmsford, Massachu- 
setts-based Dynamic Technology 
Corp., the CID-640, a compressed im- 
age display adapter, will compress a 
full-frame, 640-by-480 color image 
from about 900K to less than 78K. The 
CDI-640 will decompress and display a 
full-frame image in less than one sec- 
ond. 

The $945 CID-640 is compatible 
with the IBM AT/XT bus, will genlock 
to MCGA or VGA display modes, and 
conditionally switch video signals on a 
user-specified window, which allows 
for decompressed images and 
MCGA/VGA text to be viewed simul- 
taneously on the same monitor. 

The adapter works integrally with 
Dynamic Technology’s iBASE menu- 
driven software and, when coupled 
with dBASE III, will grab, edit, com- 
press, store, retrieve, and display video 
images. 

CIRCLE 163 ON INFORMATION CARD 


A Plus to Draw 


Micrografx Inc. (Richardson, TX) has 
introduced Draw Plus, an enhanced 

version of Windows Draw. 
Enhancements allow the user to use 
context sensitive help; connect and fill 
Products, cont. p. 94 
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irregular objects; rotate graphics and 
text in single-degree increments; se- 
lect, identify, and recall symbols; use 
scanned images, ruler snap mode, flex- 
ible labeling and text editing, eight 
color palettes including gray scales; 
and select line styles, line widths, and 
end styles. 

Minimum hardware requirements 
are an IBM PC or compatible with 
512K memory and a hard disk, an 
EGA or VGA graphics card, a graphics 
monitor, and a printer. An AT compat- 
ible with mouse and 640K is recom- 
mended. Draw Plus sells for $395 
while registered users of Windows 


5 ult eects world leader 
raphics software develop- 
nt § available to customize 
/CAM applications. 

We are experts in 2D and 3D 
raphics applications, IGES 
avoring, post-processors and 
interfaces for automotive, 

- aerospace and other industries. 
For more information, please 
ll Robert de Monts, VP — Tech- 
wow enone (201) 288-6536. 


ce Avenue 
feights, NJ 07604 
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Draw can purchase the software for 


$149.95. 
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Seikosha’s VPs 


Mahwah, New Jersey-based Seikosha 
America Inc. has introduced two video 
printers, the $6700 VP-3500 and the 
$4200 VP-9511. 

Designed for obtaining hard-copy 
images of complex alphanumerics and 
graphics from a range of high-resolu- 
tion monitors, the VP-3500 provides a 
resolution of 1280-by-1240 pixels 
(300dpi) and 64-tone gray-scale print- 
ing. The printer features a built-in 
frame buffer, a fully programmable 
front panel with 32-character LCD 
readout, and switch-selectable black- 
on-white or white-on-black printing; 
produces output on 8.5-inch standard 
thermal or synthetic thermal paper; 
and is compatible with CRTs, televi- 
sion cameras, and image-processing 
systems used to produce visual images 
for diverse business, scientific, and en- 
gineering applications. 

The second printer, the VP-9511 isa 
compact video printer that combines 
advanced thermal technology and line- 
head construction to provide B&W 
hard copies of images from CRT dis- 
plays and high-resolution graphics dis- 
plays. 

The VP-9511 can handle screen in- 
put of up to 1280-by-1280 pixel resolu- 
tion from composite, monochrome, or 
RGB monitors and provides 152.4dpi 
positive or negative graphics images 
from low-, medium-, and high-resolu- 
tion monitors, graphics terminals, 
workstations, and laboratory instru- 
ments. The printer reproduces scientif- 
ic, engineering, or design drawings 
and uses standard letter-size recording 
paper, which enables copying a CRT 
screen in identical size. 

The printer also features an enclosed 
control panel, allowing for adjustment 
of graphics image size in relation to 
the terminal screen, and vertical and 


horizontal dot size. 
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Font and Driver Software 


In a joint effort, Palomar Software 
(Oceanside, CA) and Mirus Corp. (San- 
ta Clara, CA) are offering outline fonts 
and driver software for Macintosh out- 
put devices. 

Palomar will license QuickDraw- 
based drivers with Mirus font technol- 
ogy to printer manufacturers seeking 
to enter the Macintosh market. The 
driver will include 35 standard type- 
faces compatible with Apple’s Laser- 


Writer II NTX printer. 
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Toshiba LCD 


The TLX-1501-C3M M-ST liquid crys- 
tal display, suited for workstations, 
laptops, and word processors requiring 
high-contrast display, has been devel- 
oped by Toshiba America Inc. (Los An- 
geles). 

Technological improvements include 
the use of a newly developed thin poly- 
mer film instead of an extra layer of 
LCD glass, and the use of a detachable 
fluorescent backlighting system to 
maximize serviceability. The LCD 
($646) has a resolution of 640 by 400 


and a 0.33-by-0.33mm dot pitch. 
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18-Inch Display 

An 18-inch, diagonal, flat-panel dis- 
play that features a high-resolution, 
monochrome, electroluminescent (EL) 
panel with a 1024-by-800 pixel matrix 
has been introduced by Planar Sys- 
tems Inc. (Beaverton, OR). The prod- 
uct, called the EL751214M, represents 
the EL industry’s first display of this 
size, according to the company. 

The actual dimensions of the 
EL751214M without power supply are 
15.25-inch high by 16.75-inch wide 
and 1.25-inch thick. The display fea- 
tures a four-line video interface with 
horizontal and vertical sync and pixel 
clock, and operates at a 60Hz refresh 
rate with a 1-millisecond response 
time and less than 60 watts power con- 
sumption. It also provides a high-con- 
trast ratio of greater than 20:1, a view- 
ing angle of 160 degrees, and 20fL 
(foot-lamberts) of pixel brightness. 

The EL751214M is priced at $20,000 
in single prototype quantities. 
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Digitizing Freedom 

Max is a combined stylus and digitizer 
that provides “six degrees of freedom,” 
according to its supplier, Terminal 
Display Systems Ltd. (Blackburn, En- 
gland). These six independent position- 
al movements include X-Y coordinates 
and 1024 levels of pressure (Z), as well 
as tilt information along both X and Y 
axes, plus full 360-degree rotational 
data on the stylus barrel. An acceler- 
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ometer in the stylus provides an indi- 
cation of sudden movement for gesture 
recognition at the user interface. 

Max is aimed primarily at 3D de- 
sign, animation, and paint applica- 
tions, where its natural movements 
enable it to become the main system 
input and control device, according to 


the company. 
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New Aries Tools 


Two new software modules, Concept- 
Mechanisms and ConceptFEA, have 
been added to Aries Technology’s 
(Lowell, MA) ConceptStation MCAE 
software with the introduction of Re- 
lease 2.02. At the same time, the com- 
pany has announced it has ported all 
its software to the Sun Microsystems’ 
line of workstations. The port adds to 
the company’s current line of software 
for systems based on Intel’s 80286 and 
80386 microprocessors. 

ConceptMechanisms provides the 
capability to analyze three-dimension- 
al mechanical systems for motion, ve- 
locity, acceleration, and reaction 
forces. It directly performs assembly, 
interference, static balancing, kine- 
matic, and kinetostatic analyses of as- 
semblies using a module of ADAMS 
software developd by Mechanical Dy- 
namics Inc. 

ConceptFEA is a subset of ANSYS 
that was developed for Aries by Swan- 
son Analysis Systems. The new mod- 
ule can be used to run linear static or 
modal analyses either locally on the 
ConceptStation or on a host computer 
running customer-supplied ANSYS 


FEA software. 
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Useit Bridges the Gap 


Uniras Inc. (Dallas, TX) has developed 
a user interface system called Useit, 
which allows application developers 
and end-users to create their own 
graphical user interfaces for applica- 
tion programs via a definition lan- 
guage and the use of icons, menus, 
windows, and text strings. 

Useit is also hardware-independent 
and thus offers a consistent user inter- 
face across major workstation and ter- 
minal environments. 

“With sophisticated graphics appli- 
cations now running on almost all 
hardware platforms, the need for con- 
sistent user interfaces is becoming 
more critical than ever,” says Mikael 
Jern, Uniras’s technical director. “Un- 
til now, the software packages that 
have been available for designing front 
ends have been tied to a particular 
type of hardware, even a particular 
brand.” 

According to Jern, software develop- 
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ers charged with delivering graphics 
application systems can now tailor the 
user interface to individual needs rath- 
er than be required to produce a stan- 


dard package for users. 
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Auto-Trol Office Layout 

Facilities Layout/Office (FL/O), an in- 
tegrated solution that matches the re- 
quirements of facility designers for of- 
fice layout while also providing utili- 


ties for tracking and monitoring asso- 
ciated facility information, has been 
announced by Auto-Trol Technology 
Corp. (Denver, CQ). 

This newest addition to a family of 
products for facilities design and man- 
agement applications features a “facil- 
ity model,” which organizes furniture 
and equipment into user-defined stan- 
dards, groups, and departments. Other 
features include area management, 
furniture libraries, and inventory 
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Don't let n-3/50 


Suffer a memory lapse. 


Refresh it now with our 4MB and 8MB memory expansion boards. 
It’s the greatest addition to the Sun-3/50 within memory. 
Just add our new MS50-4 board. And expand your 4MB memory 


to SMB. 


Or choose our new MS50-8 board. And grow to 12MB. 

By expanding what was a non-expandable system, youll not only get 
more performance out of your original investment. You'll be able to run the 
latest Sun software more effectively. Including the new 4.0 operating system. 
And new memory-hungry applications in CAD, CASE, Al, finance, and 


desktop publishing. 


You'll be joining good company, too. Since their introduction, both 
boards have enjoyed rave reviews and brisk sales. 

So don’t miss out. To order, contact Helios 
Systems, 1996 Lundy Avenue, San Jose, CA 95131, 
Phone: (408) 482-0292, FAX (408) 943-1309, TELEX ay? 


510-601-3937. 
Call now. Before you forget. 


The MS50 series and Helios Systems are trademarks of Pitceon, Inc. Sun-3/50, 
Sun 4.0, and the Sun logo are trademarks of Sun Microsystems, Inc. 


HELIOS SYSTEMS 


A Division of Piiceon, Inc. 
A Dynatech Company 
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ORDERING INFORMATION 


YES! Please send me copies of the 1989 COMPUTER GRAPHICS WORLD Buyers Guide, for $80.00 
(domestic) plus sales tax, postage and handling; $100.00 (export) includes handling and shipping. 


Credit card orders and Purchase Orders: Handling and shipping costs will be added. Export Orders: Export 
prices include normal shipping and handling. Export orders must be paid in U.S. dollars drawn against a U.S. 
bank, AL, CA, CT, KS, MA, MD, NJ, NY, OH, OK, PA, TX, and D.C. residents add tax. 


NAME TLE 


COMPANY 


ADDRESS (No PO. Boxes) 


CITY STATE ZIP COUNTRY POSTAL CODE 


baa) 
TELEPHONE TELEX 


L} Check or Money Order enclosed. Prepaid Orders: Add our 
minimum charge of $3.50 handling/shipping. 


L} Bill my company PO. Mail to: PennWell Publishing 
O Visa (1 American Express 1] Mastercard P. O. Box 21288 
Tulsa, Oklahoma 74101-9990 » 
i For faster service on charge orders call: <P 
ACCOUNT NUMBER (include all digits) EXP. DATE (918) 831-9421 se 
SIGNATURE TELEX 211012 is) 


FAX (918) 831-9497 
NOTE: Shipment will be made upon receipt of payment. CIRCLE 40 ON INFORMATION CARD 
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tracking of moved objects. 

Based on Auto-Trol’s Series 5000 
Advanced Graphics software, FL/O in- 
cludes shading and hidden-line remov- 
al facilities and the ability to selective- 
ly and interchangeably represent 
equipment using 2D/3D graphics 
styles. 
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Freelance Plus 


Lotus Development Corp. (Cambridge, 
MA) has beefed up its Freelance Plus 
charting and drawing package with 
the introduction of Release 3.0. Ac- 
cording to the company, the new re- 
lease of the software includes much 
stronger charting features, a few extra 
drawing tools, and some important 
new capabilities that help users plan 
and create presentations. In addition, 
the company has introduced Version 3 
of Lotus 1-2-3, which enhances the 
popular spreadsheet program by incor- 
porating, among other things, more 
graphics and charting tools. 

On the charting side, Freelance Plus 
has been enhanced with four new 
chart types, bringing to 12 the total 
number of chart types available to us- 
ers. In addition, the enhanced charting 
module provides new defaults and a 
built-in chart composition system that 
automatically adjusts chart layouts to 
insure attractive charts; gives users 
complete control over chart-style op- 
tions from within the chart forms; in- 
cludes dynamic data links between 
chart files and data sources; and ex- 
pands data-import capabilities. 

On the drawing side, the software 
now supports scanned images; offers a 
WYSIWYG previewing feature that 
uses device-specific colors; and in- 
cludes extensive alignment com- 
mands, curve-smoothing, a snap-to-ob- 
ject capability, improved mouse sup- 
port, and new symbols and libraries. 

The two important new presentation 
tools are Portfolio and Screen Show. 
With the help of easy-to-follow screens 
and menu selections, the Portfolio 
module makes it easier for users to or- 
ganize, preview, print, and recycle pre- 
sentations. In addition, a feature that 
maps colors to grayscale makes it pos- 
sible to create black-and-white hand- 
outs from color files with little or no 
editing. 

Screen Show makes it possible for 
users to create a kind of “animated” 
presentation on the computer screen. 
Features include such special effects as 
fades, wipes, pans, and dissolves. Tim- 
ing controls allow the presentation to 
run automatically. And copies of the 
presentation can be reproduced on 
Screen Show diskettes that then can 
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be handed out to targeted audiences. 
Priced at $495, Freelance Plus runs 
on the IBM PC/XT/AT and compati- 
bles and on IBM PS/2 machines. It re- 
quires a minimum of 640K and sup- 
ports, among other things, CGM, Post- 
Script, HPGL, TIFF, and ASCII file 


formats. 
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TDP From Intergraph 


A comprehensive 3D transportation 
design system for facilities such as 
roadways, railroads, and airports has 
been introduced by Intergraph Corp. 
(Huntsville, AL). 

Called the Transportation Design 
Package (TDP), the system features a 
menu-driven, graphical interface that 
provides the multidisciplinary capabil- 
ities to complete a transportation de- 
sign. Corridor features such as earthen 
dams, canals, and pipelines can be 
modeled along with site features such 
as parking areas and building pads. 
TDP also supports complex alignment 
layout, surface modeling, volumetrics, 
and storm-drainage design, all in En- 
glish or metric units. 

Surface modeling with TDP uses a 
triangulated irregular network ap- 
proach to generate models with con- 
tour and slope vector displays. TDP 
also provides surface editing and de- 
sign tools for corridors, areas, and 
points, along with extensive surface 


review commands. 
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BioScan Optimas 


Optical measurement and analysis 
software developed for scientists, medi- 
cal practitioners, and laboratory tech- 
nicians has been released by BioScan 
Inc. (Edmonds, WA). 

Recommended for IBM AT and com- 
patibles and PS/2 model computers, 
the BioScan Optimas (in conjunction 
with commercial frame-grabbing hard- 
ware) will capture electronic images 
from standard and high-resolution 
television cameras, CT scanners, MR 
imagers, and ultrasound machines. 
The program allows users to enhance 


images with standard image-process- 
ing techniques, then extract a variety 
of measurement data. 

Says President Dr. Rodney C. Cook, 
“For many years natural scientists 
have struggled to extract image-ori- 
ented data. With Optimas, scientists 
can extract and manipulate data easily 
without becoming experts in image 
processing or computer programming.” 

Optimas runs under the Microsoft 
Windows mouse-and-menu environ- 
ment and is compatible with main- 
stream software and hardware. For 
publishing applications, Optimas 
prints images as camera-ready half- 


tones to laserprinters and typesetters. 
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WDI’s HX Series 


Western Digital Imaging (Mountain 
View, CA) has introduced four Verti- 
com brand graphics add-in coprocessor 
cards for PC-CAD applications. The 
cards are completely compatible with 
IBM’s 8514/A (AI) adapter interface 
display adapter. 

The Verticom HX Series consists of 
four add-in graphics coprocessor 
boards, two for AT-bus machines and 
two for MicroChannel-bus machines. 
The Verticom HX16/AT and 
HX16/MC offer 1M of memory and can 
display 16 on-screen colors at up to 
1024-by-768 resolution. The 
HX256/AT and HX256/MC provide 
2M of memory and can display up to 
256 on-screen colors at resolutions of 
up to 1024-by-768 pixels. 

The HX series has a TwinFocus fea- 
ture that offers the AutoCAD user the 
versatility of instantaneous switching 
between two AutoCAD side-by-side 
zoom windows and a full- screen image 
stored in off-screen memory. The series 
also features a VGA pass-through 
mode that lets the user select, or al- 
lows the software to default to, the 
VGA controller built onto the mother- 


board or provided in an add-in card. 
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Ithaca Baby Driver 


Baby Driver, a software development 
product for the IBM PC, PS/2, and 
compatibles has been announced by 
Ithaca Street Software Inc. (Boulder, 
CO). 

The $79.95 Baby Driver provides 
printer support for graphics applica- 
tions written using Turbo C graphics, 
Microsoft C graphics, and Metagraphic’s 
MetaWindow. It provides support for 
over 100 printers, including 9-pin and 
24-pin dot-matrix and HP-and-compat- 
ible laser printers. 

The product features hard-copy out- 
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put of any area of the screen; indepen- 
dent fractional scaling of vertical and 
horizontal dimensions; color represen- 
tation of up to 16 colors using shading 
patterns; support for black-on-white 
and white-on-black images; image 
smoothing using a convolution filter; 
and portrait and landscape orienta- 
tion. 

In addition, Baby Driver features 
linkable object libraries for all support- 
ed graphics packages, a disk-based 
printer definitions table, and a versa- 


tile full-screen printer table editor for 
customizing or adding new printer def- 
initions. 
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High-Speed Graphics 

A 60ppm controller designed to in- 
crease the speed of graphics production 
on both high- and low-speed laser 
printers has been introduced by Ad- 
vanced Technologies International Inc. 
(Milpitas, CA). Called the LC-6000, 
the controller is designed to output 
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graphics and up to 10,000 characters 
per second with up to 7200-by-7200 dpi 
resolution. 

The product is targeted at both 
OEMs and VARs who market laser 
print engines as well as high-volume 
users in the law, insurance, finance, 
and CAD/CAM arenas. 

The LC-6000 software is based on a 
layered architecture. The controller 
will be offered with Native Mode to 
give software developers direct emula- 
tion access to the underlying subsys- 
tems. The LC-6000 supports all indus- 
try standard text emulations as well as 
most graphics languages and sells for 
$10,500. 
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Nth Graphics Zooms 


Users of the IBM PS/2 Model 50, 60, 
70, and 80 can zoom large drawings 
produced with PC-based CAD design 
software, including AutoCAD Release 
9 and 10, VersaCAD, DataCAD, Robo- 
CAD 4, HICAD GM-1000, and Infinite 
Graphics drawings, in about two sec- 
onds with the Nth Engine/MCA dis- 
play controller from Nth Graphics 
(Austin, TX). 

The Nth Engine/MCA achieves its 
speed through a unique design that 
combines the graphics processing pow- 
er of the T414 Transputer with multi- 
ple custom graphics chips and holds a 
compressed copy of the drawing’s vec- 
tor display list locally in 1M of on- 
board display list RAM. 

The Nth Engine/MCA has the same 
capability as the original Nth Engine 
display controller, including the Nth 
Birdseye, a pop-up window that shows 
the entire drawing with the zoom-in 
area highlighted, instant color on/off, 
and Zoomslides. 

Priced at $4295, the 16-color graph- 
ics board drives monitors with 1024- 
by-768 resolution. It can also be used 
with either one or two monitors to dis- 
play the drawing and text simulta- 
neously or separately. Another mega- 
byte of display-list RAM can be added 
for a total of 2M. And a daughter board 
can be added to increase the display- 


list RAM up to 4.5M. 
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Memory Catalog 


The 1988-89 Catalog for Memory Prod- 
ucts and Technical Support Services is 
now available free from Clearpoint Re- 
search Corp. (Hopkinton, MA). Writ- 
ten for engineers seeking to upgrade 
their present systems or configure new 
ones, the catalog also provides an in- 
sight into Clearpoint’s procedures and 
worldwide customer support services. 
Illustrated with photos, it also includes 
complete technical specifications for 
all Clearpoint memory products. 
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C & Unix Dictionary 


With more than 1000 terms in refer- 
ence to the UNIX system and C lan- 
guage, The C and UNIX Dictionary: 
From Absolute Pathname to Zombie in- 
cludes general meanings, as well as 
UNIX-specific usages. Features in- 
clude pronunciation hints, brief histor- 
ies of words, individual profiles on 
those who have made contributions to 
the development of the UNIX system, 
cross-references, and more. John Wiley 
& Sons Inc. (New York), $24.95 (cloth); 
$16.95 (paper). 

CIRCLE 482 ON INFORMATION CARD 


AutoCAD Applications 


AutoCAD Applications is designed for 
those who want to satisfy their curios- 
ity about whether computer-aided de- 
sign has any place in their work rou- 
tines. Not necessarily for users but for 
CAD intenders, this book uses case 
studies to examine AutoCAD’s poten- 
tial for solving business problems and 
includes discussions on how to use the 
database extraction features to pre- 
pare bills of material, bid documents, 
and more. The book concludes with the 
exploration of trends in CAD and office 
automation. Scott, Foresman and Co. 
(Glenview, IL), 257 pages, $24.95. 
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Graphics Series 


Lotus Development Corp. (Cambridge, 
MA) announces the availability of the 
Lotus Focus on Graphics Series, a col- 
lection of five instructional booklets 
designed to help personal-computer us- 
ers to communicate more effectively 
with business graphics. Tips and tech- 
niques for creating professional-look- 
ing graphics, highlighted with numer- 
ous four-color examples, are presented. 
The booklets are Creating Text Charts 
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devoted to the creation of text charts; 
Selecting the Right Chart Type, a guide 
to choosing the best chart type to rep- 
resent different data; Making Better 
Presentations, a step-by-step guide to 
building presentations; Enhancing 
Business Graphics, which shows how 
to make charts into high-impact, at- 
tention-grabbing graphics; and Com- 
municating Visually, which covers ex- 
pressing messages effectively with dia- 
grams, concept charts, and maps. Fo- 
cus on Graphics Series is available 
through Lotus Selects at (800)635- 
6887, $29.95. 
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Viruses 


This pocket-sized booklet A Manager’s 
Guide to Computer Viruses: Symptoms 
and Safeguards is available free from 
Computer Security Institute. The 
booklet describes what computer vi- 
ruses are, how they operate, and the 
types of damage they can do. Also dis- 
cussed are ways of protecting against 
them, including a list of commericially 
available products designed to detect, 
combat, and/or repair damage caused 
by computer viruses. Send a self-ad- 
dressed, stamped envelope to Vanessa 
Gilmore, Computer Security Institute, 
360 Church St., Northborough, MA, 
01532. 
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Microcomputer Drawing 


Drawing with a Microcomputer intro- 
duces readers to computer drawn im- 
ages, microcomputer systems, and a 
typical drawing and painting program. 
Provided with information and ideas 
on techniques, approaches, and subject 
matter, the author’s aim is to promote 
enthusiasm for and confidence in the 
art of drawing with a microcomputer. 
Examples include landscape, natural 
forms, still life, portraits, animals, and 
geometric art. Camelot Publishing Co. 
(Ormond Beach, FL), 192 pages, 
$19.95. 
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Microcomputer Design 


Microcomputer Aided Design: For Ar- 
chitects and Designers provides the 
reader with a structured overview of 
CAD and the various ways to use it. 
The book’s subject matters touch upon 
basic skills, representation and ma- 
nipulation, and the advantages of 
CAD versus its shortcomings. Detailed 
graphic illustrations produced by 
means of the AutoCAD and AutoLISP 
programs are also provided. John Wi- 
ley & Sons Inc. (New York), $24.95. 
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Multi-Channel 
Graphics 
for Systems 
Integrators 


OMNI 2400 GDS 
52 bit plane true color 


e Multiple graphics channels 
° 1280 by 1024 resolution 


e 4-bit plane independent 
overlay 


e On-board GKS superset 


e For AT™ bus, Multibus II™ 
and host-independent 
configurations 


OMNI 1500 GDS 


Omnicomp 
GraphicsCorporation 


1734 West Belt North 
Houston, TX 77043 U.S.A. 
(713) 464-2990 / FAX (713) 827-7540 


AT is trademark IBM, Multibus is trademark Intel 
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Only one menu lets you have a burger 


File Edit 


@) 


Create View Light Draw 


a) 


Move Merge File Edit Create View Light Draw Move Merge 


a 


rare, barbecued, 


File Edit Create View Light Draw Move Merge File Edit Create View Light Draw Move Merge 


with Chile, over easy 


Cs Computers and Communications 


©1988 NEC Home Electronics (USA) Ine. 


File Edit Move 


or just plain. 


Introducing Clip Art 3D CD-ROM software. There are over 2,500 different images on one 
optical disk. And the only limit to what you can do with them is your imagination. Because 


with Clip Art 3D, you can manipulate a visual any way you like. From rotating and 


resizing to coloring and lighting. You can even combine images. It’s the best 
way to create art for desktop publishing and presentation graphics. For 

technical details and information, call NEC Home Electronics (USA) Inc. at 1-800- 
FONE-NEC. For product literature call 1-800-826-2255. Clip Art 3D. You'll eat it up. 
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Technical 
Documentation 


Do it yourself or 
hire us? Either way 
we'll save you money. 


Studio 7 Technical Documentation 
2640 Melendy Dr., San Carlos, CA 94070 


(415) 595-8401 
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CONVERT HI-RES GRAPHICS 
DISPLAYS TO VIDEOTAPE 
IN REAL TIME WITH 
PDS VIDEO SCAN CONVERTER 


Your color graphics display can 
be converted to standard NISC 
video format for videotaping or 
input to standard monitors or 
projectors. 


It will convert Tektronix, Apollo, HP, 
Ramtek, Chromatics, Prime, IBM, 
Silicon Graphics, Megatek, 
Intergraph, Raster Tech, DG, DEC 
and other terminals. 


SALES AND RENTALS 


PDS VIDEO TECHNOLOGY, INC. 
4152 Santa Barbara Street 
San Diego, CA 92107 
Tel. 649/222-7900 
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Digital Road Network Data 


High-Quality Map Data 
for Display and Analysis 


e Seamless, totally integrated 

¢ Full segment information 

¢ Multiple levels of detail 

® Cities and towns placed on network 
e Available for end-use and resale 

¢ Floppy disk or 9-track tape 


PC software also available for map display, travel- 
time calculation, routing, and database interface. 


Spatial Data 
Sciences, Inc. 


6849 Old Dominion Drive 
McLean, VA 22101 
(703) 893-0183 
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Featuring 
products, 
employment opportunities, 
services, systems 


& software. 


PLOTTER/PRINTER BUFFERS 
IEEE-488 or RS-232 Interfaces 


YOU DON’T HAVE TO WASTE TIME WAITING 
ON SLOW PLOTS OR PRINTOUTS! 

Simply connect a MicroPlot buffer between 
your computer and plotter or printer. You save 
time—hours of time if you’re working with 
complex plots. 


¢ Multiple copy & plot queuing ® Built-in Self test 
* Field Upgradeable ¢ One Year Warranty 
256K $995 512K $1245 1Mb$1645 2Mb $2245 


INTELLIGENT INTERFACES INC. 
PO. Box 1486 
Stone Mountain, GA 30086-1486 
1-800-842-0888 
In Georgia (404) 381-9891 
Telex: 9102502628 INTELLIGENT UD 
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eCIM data Market Model 
eCIM Technology & 

Market Seminars 
eCustom CIM Market Data 
eCIM Consulting 


CiMdata provides a Lotus 
4-2-3™ database of accurate 
information on Computer Inte- 
grated Manufacturing (CIM) 
markets. The model is de- 
signed as a decision making 
support tool for management, 
marketing executives, and stra- 
tegic planners. For information 
on how to order call or write: 


420 Cedar Street 
Wellesley Hills, MA 02181 
(617) 235-4124 
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PRODUCT 
MANAGERS 


Needed who want to 
use Computer 
Graphics World’s top 
notch direct mail 
prospect list. Excellent 
benefits, competitive 
rates. 

Call Bruce for more 
info at: 800-225-0556 


CIRCLE 104 ON INFORMATION CARD 


DIRECT CAD DATABASE 
CONVERSION 


Anvil 4000/5000 Intergraph IGDS 

Applicon: McDonnell Douglas: 
860/870/880 GDS/UGII 

AutoCAD DWG/DXF Prime Medusa 

Auto-trol: Racal-Redac Visula 
GS1000 


5000 Eastern USA/Canada: 
C = > gabe Southfield, Mi 


Calma DDM/GDSII Western USA/Canada: 


CATIA Costa Mesa, CA 

CIF Tel: (714) 957-8080 

CIS Medusa | Europe/Middle East: 

Computervision: Frankfurt, W. Germany 
CADDS2 Tel: 49(69) 6664293 
CADDS3 World Headquarters: 
CADDS4/4X Mountain View, CA 


Greyhawk Softplot te): (415) 962-8080 


H-P HPGL 
octal 


"THE CONVERTER COMPANY" 
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THE MURAL PLOTTER 
$2,495.°° 


eD SIZE (Actual Plot Area 25”x34”") 
eWALL MOUNT (Standard Equipment) 
eHPGL COMPATIBLE (HP 7475) 
eRS232C (Standard Serial Interface) 
eCALL FOR MORE INFORMATION: 


(413) 534-4400 
United Innovations 


Crossroads Industrial Park, Holyoke, MA 01040 
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GIS Hardware Trends 


Prices will droop, performance will soar 


By Jack Dangermond 


information systems have come 

a long way to meet users’ needs 
and keep pace with changing hard- 
ware technologies. However, this 
pace is now accelerating. And in 
order to optimize their productivity, 
potential buyers of GISes should 
pay close attention to future hard- 
ware and software developments. 
With this in mind, here are some of 
the hardware trends I see emerging 
to make GlISes faster, better, small- 
er, and cheaper. 


: n the past 20 years, geographic 


Low Cost, High Performance 

In the next 10 years, we'll see 
more affordable Cray-type ma- 
chines that can manipulate and an- 
alyze massive amounts of database 
information on everything from 
land parcels and roads to engineer- 
ing data and weather. CPUs capa- 
ble of processing 1000 MIPS will be 
common in large organizations, and 
greater processing power will be 
packed into compact, less-expensive 
systems. Specialized workstations 
that are dedicated to certain appli- 
cation areas and are equipped with 
output devices and analytic tools 
will be more prevalent, and photo- 
grammetric workstations will be- 
come more fully integrated. 

We'll also see 20- to 50-MIPS 
workstations that can analyze large 
data sets. And there’s even talk of 
100-MIPS PCs for the price of to- 
days PCs and 100- to 1000-MIPS 


Jack Dangermond is founder and president 
of Environmental Systems Research Institute 
(ESRI, Redlands, CA), a manufacturer and dis- 
tributor of ARC/INFO and PC ARC/INFO mult- 
platform GlSes. 
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machines operating as file servers 
for the price of today’s minicomput- 
ers—all by the early 1990s. 


No Pain, No Gain 

While the increased power 
(among other factors) required for 
these 1000-MIPS machines will cre- 
ate certain processing limitations, 
these limitations are expected to be 
offset, and in most cases solved, by 
parallel processors. Parallel proces- 
sors, which can perform different 
operations simultaneously, are espe- 
cially suited to GIS applications be- 
cause geographical data can be spa- 
tially subdivided. Therefore, for ex- 
ample, you can configure each of the 
100 processors in a GIS to overlay 
polygons on 1/100th of a problem. 

To meet the demand for true par- 
allel geoprocessing, however, GIS 
software will have to be reorga- 
nized. To do this, the tiling structure 
of some GIS map library systems 
could be set up so that separate map 
tiles (large databases organized into 
sheets) are managed by a single pro- 
cessor. Considerable time savings 
could also be achieved by dedicating 
one computer to partially processing 
certain information; that computer 
then feeds the processed results to 
another computer that sequentially 
processes the next set of informa- 
tion, and so on. 

As for currently emerging trends, 
we now see the concept of “zero-cost” 
hardware solutions in memory and 
mass storage devices gaining in pop- 
ularity. One such solution, laser 
read-only compact discs, is used now 
to conveniently distribute huge geo- 
graphic databases to many users. 

We're also seeing a trend toward 
desktop computers and a gradual 
elimination of GIS hardware termi- 


nals, an important transition be- 
cause high graphics performance 
and the ability to build sophisticat- 
ed user interfaces are two of the 
main features of GIS terminals. 
New desktop hardware will incorpo- 
rate these features with the process- 
ing power and high-performance 
graphics capabilities in a larger, 
centralized CPU acting as a file 
server. And today’s interactive 
graphics user interfaces, like the 
Mac or Sun window/icon-based envi- 
ronments, will soon become standard. 


A Turbo-Charged PC 

Recently, a multiuser host archi- 
tecture has been dominant in GIS 
systems. In this type of architecture, 
one CPU supports many graphics 
and alphanumeric terminals, thus 
driving shared peripherals and pro- 
viding computation, file, and system 
management. 

The movement today is toward 
interactive graphics workstations 
with tightly woven, transparent 
connections to the host CPU. One 
such design is part of a family of 
CPUs like the VAXstation, Sun, 
and Apollo systems, while the other 
is a PC-networked workstation that 
can be upgraded to a fast, PS/2-type 
computer system. This brings what 
might be thought of as a “turbo- 
charged” PC up to the equivalent of 
a MicroVAX minicomputer—but at 
a much lower price. 

Additional emerging trends in- 
clude connections between multiple 
vendor devices and one network for 
inter- and intrasystem database 
sharing, and specialized worksta- 
tions that correct entered data and 
use multiple planes of graphics 
memory to display different layers 
of maps and images. CGW 
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Board Meeting 


CLIPPER GRAPHICS HIGH PERFORMANCE” 
GRAPHICS SUBSYSTEM SAVES YOU 
HUNDREDS OF DEVELOPMENT HOURS. 


CLIPPER GRAPHICS. . .A high performance graphics subsystem 

(not just a graphics board) provides high-end mainframe graphics 
functionality for PC’s and compatibles with our unique architecture 
once found only in high-end or stand-alone work station products. 
Our engineering, marketing, manufacturing and administrative talent, 
was the first to deliver display list capabilities to personal computers. 


If you design products for CAD/CAM, Simulation, Robotics, CAE, 
Publishing, and other technical fields that require intelligent, high 
performance graphics, then CLIPPER GRAPHICS is for you. 


CLIPPER GRAPHICS provides unmatched performance. . . high 
speed line draw, integer and floating point data types, 2D/3D 
transformations, picking, Bezier curves, hierarchical display lists, 
and much more. 


All this to minimize your development time and let you bring high 
performance products to the market with a competitive edge. 
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= Performance 5 to 20 times greater than 
similar products 
= Compatible with AT and 386, providing mainframe graphics 
capabilities. Choice of colors, and resolutions to 1280x1024. 
= An open architecture suitable for design of todays graphics 
applications, and built in functions ready for the future 
applications as well. 
¢ Standards: VDI/CGI, GKS, GEM, and CGA for easy software 
interchange. 
¢ CAD/CAM applications: AutoCAD, Computervision’s Personal 
Designer, VersaCAD, CADkey, DataCAD, and Micro CADAM, and 
Integraph’s Microstation to name a few. 
¢ Development tools: C-Library, PHLIP with over 200 graphics 
order codes, and HOOPS (an advanced 3D graphics 
programming interface). 
¢ Emulators: TEK 41XX and VT100. 


Put our team to work for you. Call now for more technical 
information and OEM product literature. 


Pixelworks, Inc. 


The High Performance Graphics Company 


7 Park Avenue, Hudson, NH 03051 603-880-1322 
800-247-2476 Telex: 910-240-0663 FAX 603-880-6558 
AutoCAD® is a registered trademark of Autodesk, Clipper Graphics of Pixelworks, Inc., HOOPS of Ithaca Software, Personal Designer™ 


of Computervision, VersaCAD™ of VersaCAD Corp., CADkey® of Micro Control Systems, MictoCADAM™ of CADAM, Inc., 
MicroStation™ of Bentley Systems, Inc. 
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ULTRA FAST DISPLAY LIST 


Designed to lead the desktop CAE industry, 
Number Nine’s intelligent PEPPER® graphics 
boards are now united with a formative 
Display List command library for current and 
future releases of AutoCAD® Our new 
POWER9™ driver option provides an instant 
view into the intricacy of your drawings. 
Power zoom, pan, or redraw by exploiting 
PEPPER’s unique multiprocessor graphics 
architecture to produce the fast response vital 
to your business success. 


ADVANCED ADI FEATURES 


Complementing accelerated zoom, pan, and 
redraw are features that further extend your 
productivity gains: Pull down menus that 
present quick access to all POWERY 
commands. Zoom in and out during edits for 
precise long line placements. Install up to 8 
megabytes of EMS display list memory to 
remove all constraints on drawing 
complexity. Pop-up a Pickbox Window and 
magnify pixels for quick and exact edits. 
Open a Palette Window to effortlessly assign 
color to drawing layers. Hot key from full- 
screen graphics to full-screen text in a flash. 
And POWER® even installs itself! 
Significant features that separate a PEPPER 
workstation from all the rest. 


INTERACTIVE WORLD VIEW WORKSTATION FEATURES 


See the big picture with our World View. 
While the Screen View reveals selected 
detail, the World View windows in the entire 
display list and locates your position within 
it. Moreover you can perform all AutoCAD 
and POWER9Y commands in both the World 
and Screen Views, including transparent pan 
and zoom. 


} 


Number Nine 


Computer Corporation 


725 Concord Avenue 
Cambridge, MA 02138 USA 
(617) 492-0999 Telefax (617) 864-9329 


The PEPPER Pro1280™ workstation displays 
flicker-free 1280 x 1024 resolution with 256 
out of 16.7 million colors*. IBM display 
mode compatibility offers a choice between 
one or two-monitor setups and a 16 x 38 
pixel DOS font provides clarity you can 
really work with. Number Nine’s extensive 
NNios? software base provides compatibility 
with your favorite packages including 
AutoShade, AutoSketch, Tektronix 
emulation, Windows applications, 
Zenographics’ Mirage, and Lotus 1-2-3 to 
name afew. And the PEPPER workstation is 
recognized by all leading CAE packages with 
support from VersaCad, Intergraph, IsiCad, 
Computervision, Microtecture, CadMaster, 
FastCad, DigiCad, HiCad, and Skok Systems. 


PRODUCTION TOUGH 


You can depend on Number Nine. We 
pioneered PC graphics and built our 
reputation on quality and service. Each 
PEPPER is backed by a 2-year warranty. 


Call or write for information today. In this 
highly competitive world, raise your 
productivity by the Power of 9! 


PEPPER, NNios, Number Nine and the Number Nine logo are registered 
trademarks and Prol280 and POWER9 are trademarks of Number Nine 
Computer Corporation. AutoCAD, AutoShade, and AutoSketch are registered 
trademarks of Autodesk Inc.. Additional trademarks are held by their owners. 
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*4096 color palette delivered standard. Copyright © 1988, NNCC 


